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I. INTRODUCTION 
This dissertation had more modest beginnings than a synopsis of 
Phaseoleae. It was originally planned as a study of the genus Glycine 
and allies, but it soon became obvious that this required a general 
review of the entire tribe Phaseoleae. To this end, this dissertation 
includes a survey of the tribe by traditional herbarium taxonomy 
methods. The conclusions are compared with taxonomic evidence derived 
from chromosome numbers, leaflet anatomy, seed protein identification 
on polyacrylamide gels, and canavanine distribution. The epilogue 
contains a synthesis for the Phaseoleae with special emphasis on 
Glycine and associated genera. 
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II. HERBARIUM STUDIES 
A. Introduction 
1. Relationships of the Phaseoleae to other tribes 
The Phaseoleae belong to the family Leguminosae, subfamily 
Papilionoideae (Fabaceae, Faboideae; Leguminosae, Lotoideae (nom. 
illeg.); Papilionaceae). Bentham (1865a) divided the Papilionoideae 
into 11 tribes: Swartzieae, Sophoreae, Galegeae, Dalbergieae, 
Phaseoleae, Genisteae, Podalyrieae, Trifolieae, Loteae, Vicieae, and 
Hedysareae. The following are Bentham's conspecta as translated from 
the Latin by Hutchinson^  (1964): 
I. Podalyrieae. Shrubs, rarely herbs. Leaves simple or 
digitately compound. Stamens 10, free. 
II. Genisteae. Shrubs or herbs. Leaves simple or digitately 
compound; leaflets entire; racemes terminal or leaf-
opposed, or flowers solitary or subfasciculate in the 
leaf-axils. Stamens 10, monadelphous, rarely diadelphous. 
III. Trifolieae. Herbs, very rarely fruticose. Leaves 
pinnately, rarely digitately, 3-foliolate, the nerves of 
the leaflets often running out into teeth; flowers solitary 
or racemose, peduncles axillary, rarely crowded in a 
terminal raceme. Stamens 10, diadelphous or monadelphous. 
IV. Loteae. Herbs or shrublets. Leaves pinnately 3-more-
foliolate, leaflets entire. Flowers capitate or umbellate, 
rarely solitary, peduncles axillary or crowded at the ends 
of the branches. Stamens 10, diadelphous or monadelphous; 
filaments alternately dilated at the apex. 
'All subsequent translations in this dissertation are my own. 
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V. Galegeae. Herbs, not climbing, erect shrubs, rarely trees 
or tall climbing shrubs. Leaves pinnately 5-more rarely 
3-1-foliolate, leaflets often entire; petiole not tendril-
iform. Flowers solitary, racemose, or paniculate. Stamens 
10, diadelphous, or if monadelphous vexillary stamen often 
free at the base. Legume 2-valved, or if rarely indehiscent 
small 1-2-seeded or membranous-inflated. 
VI. Hedysareae. Habit of Loteae, Galegeae, or Phaseoleae. Legume 
jointed. 
VII. Vicieae. Herbs, leaves abruptly pinnate, petiole (rhachis) 
ending in a bristle or tendril; leaflets often denticulate 
at the apex. Stamens and legume as in Phaseoleae. 
VIII. Phaseoleae. Climbing herbs or rarely erect or shrubby, very 
rarely trees. Leaves pinnately, very rarely subdigitately, 
3-foliolate, rarely 1-5-7-foliolate, leaflets entire or 
lobed, mostly stipellate; flowers racemose or fasciculate; 
peduncles often axillary. Stamens diadelphous or submon-
adelphous. Legume 2-valved. 
IX. Dalbergieae. Trees or tall shrubs or high climbers. Leaves 
pinnately 5-more-foliolate, very rarely 3-1-foliolate. 
Inflorescence various, often paniculate or fasciculate. 
Stamens monadelphous or diadelphous. Legume exserted, 
indehiscent, membranous, coriaceous, woody or drupaceous. 
X. Sophoreae. Trees or tall shrubs or tall climbers, very rarely 
small shrubs or subherbaceous. Leaves pinnately 5- or more-
foliolate, or large and 1-foliolate, rarely 3-foliolate. 
Stamens 10, free. 
XI. Swartzieae. Trees or tall shrubs. Leaves pinnately 5-more-, 
rarely 3-1-, foliolate. Calyx always (rarely in Sophoreae) 
entire before flowering, closed. Stamens numerous, rarely 
sub-10, free. 
Since Bentham, workers have attempted to organize papilionoid 
tribes into larger groups and define evolutionary lines or trends in 
the subfamily. Dormer (19^ 6) proposed a dichotomy in papilionoid 
evolution, one branch composed of "pulvinate types", and the other 
u 
of "epulvinate types", corresponding to the presence or absence of a 
foliar pulvinus. He listed shared characters for each group: 
Features common in the pulvinate types, rare or unknown in epulvinate 
1. Stipels 
2. Ridge bundles in the petioles and rachises (Watari 193^ ) 
3. Anomalous secondary thickening 
4. Secretory reservoirs 
5. Longitudinal walls in the epidermal hairs, making them 
• multiseriate 
6. Subsidiaty cells to the stomata of the leaves 
7. Multilacunar nodes (Sinnott 19l4; Watari 193%) 
8. Opposite position of the first two leaves of the seedling 
Features common in epulvinate types, extremely rare in pulvinate 
1. Closed vascular systems 
Alignment of the Bentham tribes by Dormer's criteria is summarized 
in Table 2-1. The tribal groups, with the exception of the manifestly 
unnatural Galegeae and Hedysareae, largely maintain their unity. 
Turner and Fearing (1959)» based on chromosome numbers, arrived at. 
groupings similar to Dormer's; the pulvinate types have chromosome 
numbers based on eleven or reductions therefrom, but the epulvinate 
types have a base number of eight, or reductions from it. I have 
observed that the pulvinate types tend to be woody with bracteoles 
below the calyx, whereas epulvinate types tend to be herbaceous and 
lack bracteoles. 
Many workers now recognize more than the 11 tribes of Bentham 
(l865a); Gillett, Polhill and Verdcourt (l9Tl) took up 17 tribes, and 
Roger Polhill of Kew (personal communication) has recently proposed 31 
tribes. The increased number of tribes involves extensive disarticulation 
of the Hedysareae, Galegeae, Genisteae, and Podalyrieae. Hutchinson 
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(196b) lists 50 tribes by elevating many of Bentham's (1865a) subtribes 
to tribes. To date, Hutchinson has elicited no followers. 
The Phaseoleae have more genera than any other legume tribe, are 
morphologically diverse, and share close relationships with other 
tribes. According to the working model (Figure 2-1), the closest 
neighbors of Phaseoleae are Dalbergieae and an uncertain smattering 
of Hedysareae and Galegeae. Confusion with Dalbergieae and Hedysareae 
is rare. Confusion of the Phaseoleae with some Galegeae is common. 
The only general characters distinguishing Galegeae from Phaseoleae 
are the reduction of leaflets to three and the usual twining habit of 
Table 2-1. Division of Papilionoideae into two series (Dormer 19^ 6) 
Pulvinate series Epulvinate series 
Sophoreae Trifolieae 
Dalbergieae Loteae 
Phaseoleae Podalyrieae (northern genera) 
Abrus Vicieae, except Abrus 
Subtribes of Galegeae 
Glycyrrhiza Astragalinae, except Glycyrrhiza 
Tephrosiinae, except Galega Galega 
Robiniinae Coluteinae 
Brongni arti inae 
Psoraleinae 
Indigoferinae 
Subtribes of Hedysareae 
Desmodiinae 
Sty1OS anthi nae 
Aeschynomeninae 
Patagoniinae 
Coronillinae 
Euhedysarinae 
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CAESALPINIOIDEAE 
SWARTZIEAE 
SOPHOREAE 
PAPILIOKOIDEAE 
PSORALEEAE PODALYRIEAE 
pulvinate types epulvinate types 
GENISTEAE 
GALEGEAE 
DALBERGIEAE 
PIIASEOLEAE 
TRIFOLIEAE 
HEDYSAREAE 
VICIEAE 
LOTEAE 
Figure 2-1. Graphic representation of papilionoid tribes. It is based 
on a simplification of Polhill's (personal communication) 
scheme. Major subdivisions are per Dormer (19^ 6). The 
Galegeae and Hedysareae are not disarticulated into 
subtribess but are each placed as a unit according to the 
affinities of the majority of included members. 
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Phaseoleae. Plausible interpretations can usually be made by considering 
natural internal groups within each tribe. Nonetheless, the tribal 
placement of a few genera remains uncertain. 
The Phaseoleae may represent several lines from Galegeae- or 
Dalbergieae-like ancestors with tendencies toward reducing woody tissue, 
becoming climbers, and reducing leaflet number to three. Dormer (19^ +5) 
considers the Phaseoleae to be reduced trees or shrubs: 
"Open systems are the rule, for example, among the Phaseoleae. 
These are specialized open types .... in all these herbaceous open 
types a continuous vascular cylinder is developed at an early stage of 
growth. Such a herb is to all intents and purposes a woody plant which 
only lives to produce a single annual ring, and is not to be confused 
with the extreme herbaceous type in which interfascicular xylem and 
phloem are laid down late or not at all." 
The woody nature of some Phaseoleae, particularly plants in the 
Diocleinae which retain characters of the flower and fruit considered 
in this dissertation to be primitive, leads me to agree with Dormer. 
2. A Laxonomic history of the Phaseoleae 
a.  ^Candolle 
A. P. de Candolle (1825-1827) classified the Leguminosae in his 
Memoires sur la famille des Légumineuses (Table 2-2). He distributed 
what is now considered Phaseoleae into this "Tribu des Lotees" and 
Tribu des Phaseolees". His Lotees are a conglomerate of genera of 
Galegeae, Genisteae, Trifolieae, and other tribes, and de Candolle 
states at the end of the Lotees-Clitoriees that most of the included 
twining genera would probably be moved to the "Phaseolees" were 
germination known. 
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Table 2-2. Classification of genera of the Phaseoleae 
(de Candolle 1825-182?) 
Tribu des Lotees, 3. serie Clitoriees 
Psoralea L. [Psoraleeae] 
Indigofera L. [Galegeae] 
Glitoria 
Neurocarpum Desvaux fClitorial 
Martiusia Schultes F Clitorial 
Colbgania Kunth 
G-alactia Brown et Michaux 
Odonia Bertoloni FGalactial 
Vilmorinla [Galegeae] 
Barbieria [Galegeae] 
Grona Loureiro [Nogral 
Collaea 
Pueraria 
Otoptera 
Dumasia 
Glycine 
Chaetocalyx [Hedysareae] 
Tribu des Phasëblëes 
Abrus 
Sveetia F Galactial 
Macranthus Loureiro [Mucuna] 
Rothia Persoon (Pillvynia Roth.) 
[Genisteae] 
Teramnus P. Brown et Swartz 
Atnphicarpaea 
Kennedya 
Rhynchosia 
Fagelia 
Wisteria [Galegeae] 
Apios 
Phaseolus L. 
So.ia Moench [Glycine] 
Dolichos 
Vigna Savi 
Lablab Adanson 
Pachvrhi zus Richard 
Parochetus Hamilton [Trifolieae] 
Dioclea Kunth 
Psophocarpos Necker 
Canavalia Du Petit-Thouars 
(Malocchia de Savi) 
Mucuna Adanson 
Cajanus Adanson 
Lupinus [Genisteae] 
Cylista Aiton [Paracalyx] 
Erythrina L.• 
Rudolphia Willd. 
S^pellings and author citations (or lack of author citations) 
follow de Candolle. Fqr names no longer in use, or genera assigned 
properly outside the Phaseoleae, correct disposition is given in 
brackets. 
9 
b. Bentham 1837 
Bentham's (l837) incipient review of the Leguminosae, Commentatibnes 
de LegnTm'nosàruni Generibus, was derived from studies conducted in Germany 
the previous year (Table 2-3). This work, based on inadequate material 
and only brief reflection, was a precursor to many of Bentham's later 
concepts, and is peppered with notes of doubt and puzzlement, often for 
the same groups which puzzle me some l4o years later. 
c. Bentham 1065 
Bentham's (l865a) treatment of the Leguminosae in the Genera 
Plantarum is a landmark which endures to the present (Table 2-k). His 
description of each subtribe of the Phaseoleae is (from the Latin): 
"Subtribus 1. Glycineae. Flowers clustered in the axils or 
racemose, not at all nodose along the rachis, paired or solitary. 
Vexillum not appendaged or rarely in few-flowered genera with minutely 
inflexed appendages at the base. Vexillary stamen free or connate 
with the others at the base. Style (except Clitoria) not bearded. 
"Subtribus 2. Erythrineae. Inflorescence often nodose-racemose. 
Flowers showy; with the vexillum largest and the alae small or the 
carina shortened, or with the carina acute and shortly spiralled. 
Vexillary stamen free or connate with the others at the base. Style 
not bearded. Bracts often small or deciduous. 
"Subtribus 3. Galactieae. Inflorescence nodose-racemose or rarely 
profusely paniculate, bracts small or caducous. Calyx often H-lobed 
(the two upper lobes united into one). Petals normal. Vexillary stamen 
free. Style not bearded. 
"Subtribus Diocleinae. Inflorescence nodose-racemose, bracts 
small or caducous. Calyx often 4-lobed (the upper two lobes united into 
one), rarely strongly unequally 2-lipped. Petals normal. Vexillary 
stamen free at the base, then connate with the others into a closed tube. 
Style not bearded. 
"Subtribus 5> Euphaseoleae. Inflorescence nodose-racemose, bracts 
small or caducous. Petals normal, or the carina long beaked or spiral. 
Vexillary stamen free. Style bearded above along the interior or 
rarely only pilose about the stigma. 
"Subtribus 6. Cajaneae. Inflorescence racemose with rachis not 
nodose, or subumbellate, or flowers solitary, bracts often membranaceous 
and caducous, bracteoles wanting. Petals normal. Vexillary stamen free. 
Style not bearded, stigma terminal. Leaves, at least on the lower 
surface, covered with resinous dots. Stipels small, setaceous, or 
wanting." 
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Table 2-3. Classification of genera of the Phaseoleae (Bentham 1837)' 
Subtrihus CLITORIEAE 
Dumasla DC. 
Amphicarpaea Ell. 
Cologania Kunth 
Amphodus Lindl. [Kennedia] 
Clitoria Linn. 
Neurocarpm Kunth [Clitoria] 
Vexillaria [Centrosema] 
Centresema DC. 
Periandra Mart. 
Platysema Hoffmanseeg 
f Centrosema] 
Subtribus KEMEDYEAE 
Kennedya Vent. 
Zichya Hugel [Kennedia] 
Physolobium [Kennedia] 
Hardenbergia Benth. 
Subtrihus GLYCIWEAE 
Johnia W. et Arn. [Glycine] 
Cyamopsis DC. [Galegeae] 
StenoloTjium [ Calopogonium] 
So.ia [Glycine] 
Glycine Linn. 
?Shuteria W. et Arn. 
Galactia P. Br. 
Subtribus DIOCLEAE 
Collaea DC. 
?Camptosema 
Bionia Mart. MSS. fCamptosema] 
Cledbulia Mart. MSS. 
Cratyli a Mart. MSS. 
Dioclea Humb. et Kunth 
Canavolia (later Canavalia) DC. 
Subtribus ERYTHRINEAE 
Butea 
Erythrina 
Mucuna 
Rudolphia [Neorudolphia] 
Subtrihus ÉUPHASEOLEAE 
Phaseolus Linn. 
Vigna Savi 
Dolichos Linn. 
Lablab Adans. 
Sphenostylis E. Mey. 
?Pachyrrhizus Rich. 
Psophocarpus Week. 
Diesingia Endl. [Psophocarpos] 
?Dunbaria W. et Arn. 
Taeniocarpum Desv. fPachyrhiaus] 
Subtribus CAJANINAE 
Fagelia Neck. 
Ca.ianus DC. 
Atylosia W. et Arn. 
Cantharospermum W. et Arn. [Atylosial 
Pseudarthria W. et Arn. [Galegeae] 
Subtribus RHYWCHOSIEAE 
Orthodanum E. Mey. [Rhynchosia] 
Eriosema DC. 
Rhynchosia DC. 
Phyllomatia W. et Arn. [Rhynchosia] 
Ptychocentrum W. et Arn. [Rhynchosia] 
Nomismia W. et Arn. [Rhynchosia] 
Cylista Ait. [Paracalyx] 
Cyanospermum W. et Arn. [Rhynchosia] 
Chrysoscias E. Mey. 
Genera unseen, no subtribal assignments 
Macranthus Lour. [Mucuna1 
Betencourtia A. de St. Hil. [Collaea] 
Pueraria DC. 
CaloPQgonium Desv. 
Cruminium Desv. [Centrosema] 
Chloryllis E. Mey. [Dolichos] 
Spellings and author citations (or lack of them) follow Bentham. 
For names no longer in use, or genera assigned properly outside the 
Phaseoleae, correct disposition is given in brackets. 
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Table 2~h. Classification of genera of the Phaseoleae (Bentham l865a)^  
Subtribus 1. GLYCINEAE 
189. Centrosema DC. 
190. Periandra Mart. 
191. Clitoria Linn. 
192. Cologania Kunth 
193. Amphicarpaea Ell. 
19k. Dumasia DC. 
195* Shuteria W. et Arn. 
196. Glycine Linn. 
197. Teramnus Swartz 
198. Hardenbergia Benth. 
199' Kennedya Vent. 
200. Platycyamus Benth. 
Subtribus 2. ERYTHEINEAE 
201. Erythrina Linn. 
202. Rudolphia Willd. [Neorudolphia] 
203. Strongylodon Vog. 
20U. Apios Moench 
20$. Mucuna Adans. 
206. Cochlianthus Benth. 
207" Butea Roxb. 
Subtribus 3. GALACTIEAE 
208. Spatholobus Hassk. 
209. Calopogonium Desv. 
210. Cymbosema Benth. 
211. Grona Lour. [Nogra] 
212. Galactia P. Br. 
213. Mastersia Benth. g_. nov. 
Subtribus !+. DIOCLIEAE 
214. Camptosema Hook, et Arn. 
215. Cratylia Mart. 
216. Dioclea H.B. et K. 
217. Cleobulia Mart. 
218. Pueraria DC. 
219. Canavalia Adans. 
Subtribus 5. EUPHASEOLEAE 
220. Physostigma Balf. 
221. Phaseolus Linn. 
222. Minkelersia Mart, et Gal. 
223. Vigna Savi 
22U. Voandzeia Thouars 
225. Pachyrrhizus Rich. 
226. Psophocarpus Neck. 
,227. Dolichos Linn. 
Subtribus 6. CAJANEAE 
228. Ca.ianus DC. 
229. Fagelia Neck. 
230. Dunbaria W. et Arn. 
231. Atylosia W. et Arn. 
232. Cylista Ait. [Paracalyxl 
233.  Rhynchosia Lour. 
23^ . Eriosema DC. 
235. Flemingia Roxb. 
S^pellings and author citations follow Bentham. For names no 
longer in use, correct disposition is given in brackets. 
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Most workers subsequent to Bentham have used the following 
characters in their working concepts of the subtribes: 
Cajaneae—glandular dots present, bracteoles wanting 
Diocleinae—vexillary stamen united with the others 
Euphaseoleae—style bearded 
Erythrineae—petals of unequal length 
Galactieae—whatever remains with nodose inflorescences 
Glycineae—whatever remains without nodose inflorescences 
The number of genera of Phaseoleae has doubled since Bentham's 
time, and his classification (or utilitarian translation of it) has 
not been able to accommodate them. Bentham perhaps oversimplified 
while writing, and surely placed some genera where they most easily 
conformed to a mechanical definition. He surely recognized that some 
of the subtribes, particularly the Glycininae, contained discordant 
elements, but, faced with all the angiosperms, had to pass troublesome 
details. Despite its defects, his classification of the Leguminosae 
remains a landmark of intuitive genius. 
d. Taubert and Harms 
Taubert (189^ ) in Die Naturlichen Pflanzenfamilien followed the 
Genera Plantarum with virtually no change, merely adding new genera. 
He even included Abrus in the Vicieae, for which Bentham (186U) 
cautioned. Because Taubert died in Brazil shortly after publication 
of this work. Harms (189T; 1900; I906; 191^ ) wrote up the Leguminosae 
for the supplements (Nachtrage) to Taubert's work (Table 2-5). 
Taubert ""s concept of the subtribes of Phaseoleae is best seen in his 
key to them; (from the German) 
13 
Table 2-5. Classification of genera of the Phaseoleae (Taubert 189^ ; 
Harms I89T; 1900; 1906; 19l4)* 
a. GLYCININAE 
383. Clitoria L. 
381+. Bradburya Rafin. ( Centrosema 
385. Periandra Mart. DC., 1897) 
386. Amphicarpa Ell. 
387. Dumasia DC. 
388. Eminia Taub. 
389. Shuteria W. et Arn. 
390. Glycine L. 
(390a. Meorautanenia Schinz.. 1908) 
391. Teramnus Sw. 
(391a. Herpyza Ch. Wright, 1914) 
392. Baukea Vatke 
393. Kennedya Vent. 
39^ . Platycyamus Benth. 
b. ERYTHRININAE 
395» Erythrina L. 
(395a. Herpyza Ch. Wright, 191%) 
396. Rudolphia Willd. 
387. Strongylodon Vog. 
398. Apios Mnch. 
399. Cochlianthus Benth. 
UOO. Butea Roxb. 
401. Mucuna Adans. 
c. GALACTIINAE 
402. Spatholobus Hassk. 
403. Calopogonium Desv. 
Uo4. Cymbosema Benth. 
405. Grona Lour. [iTogral 
406. Galactia P. Br. 
407. Mastersia Benth. 
d. DIOCLEINAE 
U08. Camptosema Hook, et Arn. 
409. Cratylia Mart. 
(409a. Macropsychanthus Harms, I906) 
410. Dioclea H.B.K. 
411. Cleobulia Mart. 
412. Pueraria DC. 
(4l2a. Cniddasia Prain, I9OO) 
14-13. Canavalia Adans. 
(4l3a. Luzonia Elmer, 1914) 
e. CAJANIWAE 
414. Ca.janus DC. 
415. Fagelia Keck. 
416. Dunbaria W. et Arn. 
1+17. Cantharospermum W. et Arn. 
fAtylosia] . 
418. Cylista Ait. [Paracalyx] 
419. Rhynchosia Lour. 
(4l9a. Oxyrhynchus T.S. Brandegee, 
420. Eriosema DC. 1914) 
421. Moghania St. Hil. 
(Flemingia Roxb., 1897) 
f. PHASEOLINAE 
422. Physostigma Balf. 
423. Phaseolus L. 
1+24. Minkelersia Mart, et Gal. 
425. Voandzeia Thouars 
426. Vigna Savi 
427. Pachyrrhizus Rich. 
428. Dolichos L. 
(428a. Spathionema Taub., 1897) 
429. Psophocarpus Neck, 
(all Phaseolinae renumbered 
1906) 
422. Dolichos L. 
(422a. Kerstingiella Harms, 1914) 
423. Chloryllis E. Mey 
424. Lablab Adans. 
(424a. Dolichopsis Hassler, 1914) 
425. Adenodoliches Harms 
426. Vignepsis DeWild.[Psopho 
427. Vigna Savi carpos1 
428. , Otoptera DC. 
429; Voandzeia Thou. 
430. Spathionema Taub. 
431. Psophocarpus Nec. 
432. Sphenostylis E. Mey. 
433. Pachyrrhizus Rich. 
434. Dysolobium Prain 
435. Phaseolus L. 
436. Minkelersia Mart, et Gal. 
437. Phys_gstigma Balf. 
Spellings and author citations follow Taubert and Harms. For names 
no longer in use, correct disposition is given in brackets. Later 
additions by Harms are given in parentheses with date of publication. 
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A. Style completely naked above, rarely hairy on the lower portion. 
a. Vexillary stamen - united with the others from the base or from 
the middle, fis. in racemes or clustered in the If. axils. 
Petals nearly all the same size. 
I. Fis. clustered in the If. axils or in racemes; in the 
latter case the rachis at the insertion of each fl. not 
knotty-thickened. Vexillary stamen united from the base 
on... a. Glycininae 
II. Fis in racemes; rachis at the insertion of each fl. 
knotty-thickened. Vexillary stamen àt the base free, 
united with the others. » d. Diocleinae 
3. Either the vexillum or the carina very large, considerably 
larger than the other petals b. Erythrininae 
(Compare also k06: Galactia sect. Collaea.) 
b. Vexillary stamen completely free, rarely lacking. 
a. All petals nearly of equal size, in any case the carina 
never larger than the vexillum. 
I. Inf. rachis at the insertion of each fl. not knotty-
thickened. 
1. Bracteoles present or, when lacking, leaflets with 
stipels a. Glycininae 
2. Bracteoles wanting ; stipels very rarely present; 1ft. 
undersides often with resinous dots e. Cajaninae 
II. Inf. rachis at the insertion of each fl. knotty-thickened 
Galactiinae 
(Compare also kl2. Fueraria.) 
3. The vexillum or the carina considerably larger than the other 
petals ..b. Erythrininae 
B. Style bearded along the inner face or only bearded about the stigma. 
a. Fis. clustered in the If.-axils or in racemes, then the rachis 
at the insertion of each fl. not knotty-thickened 
383. Clitoria 
b. Fis. usually in racemes, rachis at the insertion of each 
flower knotty-thickened f* Phaseolinae 
(Compare also 384. Bradburya.) 
e. Piper 
C. V. Piper made contributions to taxonomy of the Phaseoleue 
in scattered publications: Leycephyllum (Piper 1924a), Canavalia (Piper 
and Dunn 1922; Piper 1925), Oxyrhynchus (Piper 1920; 1924b), Glycine 
(Piper and Morse 1910; 1923; Piper 191I1 ), and American Phaseolinae 
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(Piper 1926). Piper had good knowledge of many Phaseoleae, but he 
never reviewed the entire tribe. 
f. Recent workers 
Hutchinson's (196^ ) scheme differs little from Bentham's (l865a) 
or Taubert's (189U); he only added new genera and increased most subtribes 
to the rank of tribe .(Table 2-6). Verdcourt (1970a; 197Ob ; 1970c; 197Od; 
1971a; 1971b) particularly emphasized generic restructuring within 
the Phaseolinae. 
3. Terminology 
The following is not intended as a complete treatment of morphology 
of the Phaseoleae; rather, it is mostly an explanation of terms used for 
this tribe in a restricted or modified sense: 
Leaves Leaves in the Phaseoleae are alternate (opposite in some 
Adenodolichos) and consist of stipules, petiole, and blade. The petiole 
has a pulvinus at its base. The stipules usually extend only above the 
point of insertion, but, in some instances, they also are produced below 
the point of insertion. The blade is pinnately or palmately compound 
(commonly pinnately trifoliolate). The terminal leaflet is often larger 
than the laterals, and leaflets are lobed in some species. Leaflets have 
pulvini and usually stipels at their bases. Leaflet number is sometimes 
reduced to one, resulting in the uaifoliolate leaf (Hutchinson 196k), 
with a pulvinus both at the bottom and top of the petiole. An unusual 
condition occurs in Hardenbergia and Galactia, in which the leaves 
have a stalked terminal leaflet and some distance lower, four lateral 
leaflets arising from a common point. 
Table 2-6. Classification of genera of the Phaseoleae (Hutchinson 196U)^  
CAJANEAE Benth. 
297. CaJanuB DC. 
Atylosia W.&A. 
Dunbaria W.&A. 
324. Collaea DCl 
325. Mastersia Benth. 
ERYTHRIKEAE Hutchinson 
326. Erythrina Linn. 
327. Rhodopsis Urb. 
328. Strongylodon Vog. 
329. Apios Moench. 
330. Cochlianthus Benth. 
331. Butea Konig ex Roxb. 
332. . Mucuna Adans. 
PHASEOLEAE Brongn. 
333. Physostigma Balf. 
Phaseolus Linn. 
353. Spathionema Taub. ~ 
35^ . Psophocarpos Neck. 
355. Ramirezella Rose 
356. Endomallus Gagnep. 
357. Baukea Vatke 
358. Dysolobium Prain 
359. Voandzeia Thou. 
GLYCINEAE Hutchinson 
360. Clitoria Linn. 
361. Centrosema Benth. 
362. Platycyamus Benth. 
363. Dumasia DC. 
36h. Periandra Mart, ex Benth. 
365. Diphyllarium Gagnep. 
366. Pseudoeriosema Hauman 
367. Cologania Kunth 
368. Herpyza Ch. Wright 
298. 
299. 
300. 
301. 
302. 
303. 
30k. 
305. 
306. 
307. 
Fagelia Neck. 
Moghania St. Hil. FFleniingia] 
Carissoa E.G. Bak. 
Chrysoscias E. Mey. 
Rhynchosia Lour. 
Eriosema DC. ex Desv. 
Eminia Taub. 
Cylista Ait. 
DIOCLEAE Hutchinson 
308. Camptosema Hook.&Arn. 
Cratylia Mart.ex Benth. 
Macropsychanthus Harms 
Dioclea H.B.K. 
309. 
310. 
311. 
312. 
313. 
314. 
315. 
Pueraria DC. 
Cleobulia Mart. ex Benth. 
Canavalia DC. 
Wenderothia Schlechtd. 
[Canavalia1 
GALACTIEAE Hutchinson 
316. Spatholobus Hassk. 
317. Cruddasia Prain 
318. Calopogonium Desv. 
319. Leycephyllum Piper 
320. Cymbosema Benth. 
321. Nogra Merrill 
322. Hesperothamnus T.S. 
323. Galactia P. Br. 
33k 
335. 
336. 
337. 
338. 
339. 
3kO, 
3U1. 
3k2. 
3U3. 
3kk. 
345. 
346. 
3^ 7. 
348. 
3k9. 
350. 
T.  ^ 351. 
Brandegee352. 
Alepidocalyx Piper 
Minkelersia Mart.&Gal. 
Macroptllium Urb. 
PeckeliaF siclHartns 
Oxyrhynchus T. 8. Brandegee369. Pseudoglycine F.J. Hermann 
Condylostylis Piper 
Vigna Savi 
Haydonia Wilczek [Vigna] 
Pachyrrhizus Rich, ex DC. 
Dolichopsis Hassler 
Otoptera DC. 
Sphenostylis E. Mey. 
Allstylus N. E. Brown 
Lablab Savi 
Adenodolichos Harms 
Neorautanenia Schinz 
Dolichos Lam. emend. DC. 
Monoplegma Piper 
[ Oxyrhynchus] 
[Ophrestial 
370. Paraglycine F. J. Hermann 
[Ophrestial 
371. Shuteria Wight&Arn. 
372. Amphicarpa Elliot 
373. Teyleria Backer 
374. Glycine Linn. 
375. Kennedya Vent. 
376. Hardenbergia Benth. 
377- Vandasia Domin 
378. Clitoriopsis Wilczek 
379. Teramnus(P. Br) Swartz 
ABREAE Wight & Arn. 
380. Abrus Adans. 
Spellings and author citations follow Hutchinson, 
disposition is given in brackets. 
For names no longer in use, correct 
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Inflorescences In some Phaseoleae, the flowers are in panicles, 
but far more commonly in pseudoracemes, which corresponds in part, to 
the raceme of Rickett (1955)» As I use the term, a pseudoraceme consists 
of an axis upon which are clustered fascicles of one to many flowers. 
The lower or outermost flowers mature first; the upper or innermost 
flowers mature later or not at all. Each node, bearing its fascicle 
of flowers is often swollen, and is subtended by a fascicular bract. 
Each flower is also subtended by a flower bract. 
Flowers The calyx consists of a tube and five lobes. The 
lowest lobe is longest, the lateral lobes are shorter, and the upper 
lobes, which are often partially or completely united, are shortest. 
The inside of the calyx is usually lined with hairs on the distal half. 
A bracteole subtends the calyx on each side of the flower. 
The upper petal, the vexillum, may have auricles on either side of 
the claw. These auricles may have inflexed margins. The face of the 
vexillum may bear one, two, or four appendages. These appendages are 
outgrowths or protuberances and often have a specific form for a taxon. 
The vexillum may be merely thickened near the claw into a callosity or 
pair of callosities. The alae bear an upper spur and sometimes a 
lower spur, and often bear an auricle which may join to a corresponding 
socket of the carina. The carina consists of two petals usually joined 
along the lower suture and sometimes joined also along the upper suture. 
The androecium consists of ten stamens, of which the filaments of nine 
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form a tube open at the top. The tenth, or vexillary stamen, is either 
free, or variously united with the others. I number the stamens starting 
on the right facing the inside of the tube. The vexillary stamen is 
number ten. The unicarpellate gynoecium consists of stigma, style, and 
ovary which is sometimes stalked; a disc around the ovary base is 
common (cf. Waddle and Lersten 1973). 
B. Materials and Methods 
Materials for this study were from The Herbarium, Royal Botanic 
Gardens, Kew, England (K), and other herbaria as given by letter code 
in Stafleu (l97^ ): Paris (P), Edinburgh (E), Aarhus (AAU), Smithsonian 
(us). New York Botanical Garden (NY), Harvard (GH), Missouri Botanical 
Garden (MO), Chicago Field Museum (F), and Munich (M). Each genus in 
the tribe was scanned for the range of external morphological variation. 
From this survey, one or more species were selected for detailed floral 
dissection under a dissecting microscope with a zoom lens and an internal 
drawing grid. Sketches were made by transferring outlines of selected 
parts to larger grids on paper, and final details were added freehand. 
My method of integration and axialysis of the data into a class­
ification most closely follows that of Davis and Heywood (1963). This 
method attempts to produce a natural classification based on maximum 
accommodated (with occasional difficulty) the genera and species 
"primitive", "advanced", "important characters", "unimportant characters", 
and I have also attempted to prevent phyletic speculations from having 
serious impact on the classification. 
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C. A Revised Classification of the Phaseoleae 
1. Introduction to the classification 
Bentham's (1865a) scheme was a marvelous construction which 
accommodated (with occasional difficulty) the genera and species 
known at his time. It does not satisfactorily accommodate the hordes of 
new genera and species, many of which have been misplaced. Therefore 
a restructuring of subtribes was necessary. Fortunately, existing 
names were available for most of the subtribes recognized in this 
dissertation, but genera within them had to be regrouped much differently. 
In some instances, this was easy because Bentham (1865a), Taubert 
(I89I+) or Hutchinson (1964) obviously misplaced certain genera, but 
their correct placement has been obvious to many workers, and I only 
state in writing here what is common knowledge on herbarium shelves. 
The correct placement of other genera was difficult or puzzling, and 
for these the rationale of decision is given in the text. Many of the 
genera accepted herein are probably not natural taxa; some would do 
better with division, but more commonly the sensible remedy would be 
mergers. I regret the necessity of accepting generic circumscriptions 
in accord with prevailing literature, but revision of generic concepts 
is beyond the scope of this work, and is better left to experts of 
individual genera. The revised classification is given in Table 2-7-
In constructing these subtribes, I place the genera with strongest 
subtribal characters in the center. 
The tribal description of the Phaseoleae given by Bentham (l865a) 
Table 2-7. A revised classification of the Phaseoleae 
CANANINAE Benth. PHASEOLINAE Benth. ' GLYCININAE Benth. 
1. Ca.lanus DC. 30. ÎDysolobium (Benth.) Prain 63. Eminia Taub. 
2. Atylosia W. & A. 31. ?Psophocarpos DC. 64. Pseudeminia Verdc. 
3. Dunbaria W. & A. 32. Physostigma Balf. 65. Pseudovigna Verdc. 
h. Fagelia Neck. 33. Vatovaea Chiov. 66. Pueraria DC. 
5. Endomallus Ga«nep. 3h. Decorsea Viguier 67. Nogra Merr. 
6. Baukea Vatke 35. Spathionema Taub. 68. Sinodolichos Verdc. 
T. Flemingia Ait. f. 36. TOtoptera DC. 69. Glycine Willd. 
8. Chrysoscias E. Mey. 37. Oxyrhynchus Brandegee 70. ÎTeramnus P. Br. 
9. Carissoa E. G. Baker 38. Peekelia Hsirms 71. ÎDiphyllarium Gagnep. 
10. Rhjrnchosia Lour. 39. Dolichopsis Hassler 72. ÎMastersia Benth. 
11. Leycephyllum Piper 4o. Macroptilium (Benth.) Urban 73. Teyleria Backer 
12. Eriosema (DC.) G. Don. hi. Alepidocalyx Piper 74. Shuteria W. & A. 
13. Paracalyx Ali 42. Minkelersia Mart. & Gal. 75. Dumasia DC. 
DIOCLEINAE Benth. U3. Condylostylis Piper 76. Cologania Kunth. 
lit. Macropsychanthus Harms 44. Ramirezella Rose 77. Amphicarpa Nutt. 
15. Cymbosema Benth. 45. Phaseolus L. OPHRESTIINAE Lackey 
16. Dioclea H.B.K. 46. Strophostyles Ell. 78. Ophrestia H. M. L. Forbes 
17. Luzonia Elmer 47. Vigna Savi 79. Pseudoeriosema Hauman 
18. Cleobulia Benth. 48. Voandzeia Thouars 80. Cruddasia Prain 
19. Canavalia DC. 49. Kerstingiella Harms ERYTHRINIWAE Benth. 
20. Pachyrhizus DC. 50. Lablab Adans 81. Erythrina L. 
21. Camptosema Hook. & Arn. 51. Âlistilus N. E. Brown 82. Strongylodon Nogk. 
22. Cratylia Benth. 52. Dipogon Liebn. 83. Mucuna Adans 
23. Collaea DC. 53. Dolichos L. 84. Butea Willd. 
2U. Galactia P. Br. 54. Macrotyloma (¥. & A. ) 85. Apios Fab. 
25. ÎCalopogonium Desv. 55. Sphenostylis E. Mey. 86. Cochlianthus Benth. 
26. ?Herpyza Ch. Wright 56. lîephrostylis Verdc. 87. Rhodopsis Urban 
KEMEDIINAE Benth. 57. Austrodolichos Verdc. 88. Neorudolphia Britton 
27. Kennedia Vent. 58. ?Centrosema Benth. EXCLUDED FROM PHASEOLEAE 
28. Hardenbergia Benth. 59. ?Periandra Benth. Adenodolichos Harms 
29. Vandasia Domin 60. ?Clitoria L. Hesperothamnus Brandegee 
61. ?Clitoriopsis Wilczek Abrus Adans 
62. ÎNeorautanenia Schinz Platycyamus Benth. 
Spatholobus Hassk. 
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still serves admirably, but for its subdivision I give new subtribal 
diagnoses : 
Subtribe I. Ca.janinae Leaflets 3, sometimes 1, glandular dotted 
below and with bulbous base hairs (cf. Solereder 1899)» Inflorescence 
not nodose. Bracteoles absent. Petals often red or yellow, sometimes 
pubescent, standard naked or with 2 appendages on the face (Endomallus 
and Dunbaria). Stigma terminal, capitate. Style not bearded. Seeds 
smooth, strophiole, if present, of two parallel projections on each 
side of the hilum, hilum variously elongated. Mostly Old World. 
Subtribe II. Diocleinae Leaflets 3, sometimes 1, rarely 5 
or T (some Camptoséma and Galactia), not glandular. Inflorescence 
often prominently nodose. Bracteoles present. Petals sometimes 
pubescent, standard unappendaged. Stigma terminal and capitate or 
obsolete. Style not bearded. Seeds smooth, without a strophiole, 
hilum rarely minute to almost the circumference of the seed. Mostly 
Old World. 
Subtribe III. Kennediinae Leaflets 3 or 1, sometimes 5j in the 
latter instance, the lateral leaflets attached about a common point, and 
the terminal leaflet stalked, not glandular. Inflorescence nodose or 
not. Bracteoles absent. Petals glabrous, standard unappendaged. 
Stigma terminal, capitate. Style not bearded. Seeds smooth, with a 
prominent strophiole, hilum short. Australia and New Guinea. 
Subtribe IV. Phaseolinae Leaflets 3 or 1, rarely 5 to 9 
(some Clitoria and Centrosema), not glandular. Inflorescence nodose 
or not. Bracteoles mostly present. Petals sometimes pubescent, 
standard often with 2(h) or 1_large appendage on the face, keel petals 
usually fused along the upper as well as the lower margins. Stigma 
terminal or lateral. Style bearded or pilose about the stigma, or 
flattened and ciliate, rarely both unbearded and terete, sometimes 
inrolled or rotated about its axis. Seeds mostly smooth, sometimes 
glandular or floccose, with or without a strophiole, hilum variously 
elongated. Worldwide. 
Subtribe V. Glycininae Leaflets 3 or 1, not glandular. 
Inflorescence not or scarcely nodose. Bracteoles usually present. 
Petals glabrous, standard unappendaged. Stigma terminal, capitate. 
Style not bearded, often a few hairs below the stigma. Seeds smooth, 
or granular or shagreened, without a strophiole, but often with an 
erect scarious flap about the short hilum. Almost all Old World. 
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Subtribe VI. Ophrestiinae Leaflets 1-9» not glandular. 
Inflorescence slightly or not nodose. Bracteoles present. Petals 
purple to red or white, standard with silky (Tephrosia-like) hairs 
outside and unappendaged inside, other petals variously pubescent to 
glabrous. Stigma terminal, capitate. Style not bearded. Seeds 
smooth, with a prominent strophiole about the short hilum. Old World. 
Subtribe VII. Erythrininae Heterogeneous subtribe. Climbing 
vines to trees (Erythrina and Butea). Leaflets 3, or 1 (Rhodopsis and 
Neorudolphia) to 7 (Apios), not glandular. Inflorescence nodose or not. 
Petals sometimes pubescent, standard unappendaged. Stigma terminal, 
capitate or obsolete. Style erect or inrolled (Cochlianthus and Apios). 
Seeds various. Worldwide. 
During my attempt to construct this new classification, I could 
not help but agree with Barneby (1964): 
"While it is easy to ridicule or condemn the misconceptions or the 
excesses of one's predecessors, it is another matter entirely to modify 
the old system! or construct a new one which will harmonize with what 
is already known and yet provide a framework for the unforseeable. The 
so-called phylogenies, which current botanical fashion seems to require 
of the taxonomic worker, are for the most part flimsy structures, 
compounded of nine parts speculation to one of observed fact; many of 
them collapse under logical scrutiny and serve no useful purpose. 
Nevertheless the post-Darwinian taxonomist who ponders his subject with 
an affectionate intensity which it deserves is bound to evolve in his 
own mind some hypothesis or set of principles upon which to build an 
orderly arrangement of the organisms under study. Indeed, order 
comprehensible to the human mind is the goal of taxonomy. The professed 
aim of the taxonomist is often called a "natural" system, but the 
system can never be more than a formal reflection of the truth, standing 
in much the same relation to truth as a two-dimensional picture stands 
to the phenomena of a three- or four-dimensional reality." 
I have allowed myself to speculate about the evolution of these 
plants, but I cannot defend the arguments with rigor. The Phaseoleae 
may represent several lines from Galegeae- or Dalbergieae-like ancestors 
that have reduced woody tissue, become climbers, and have reduced leaflet 
number to three. The Cajaninae are probably one such subtribe that 
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have an origin independent of the remainder of the Phaseoleae, and 
one could argue that the Ophrestiinae are not well enough removed from 
some Asiatic Tephrosia (Galegeae) to justify inclusion in the Phaseoleae. 
Many miscellaneous genera, including Clitoria, Clitoriopsis, Centrosema, 
Periandra, Teramnus, Herpyza, and most of the Erythrininae, may 
represent diverse lines from a Galegeae-Dalhergieae stock that have 
taken up a twining habit or Phaseoleae-like foliage and may have by 
accident or environmental pressure acquired technical characters of 
one of the subtribes. All these elements, however, have sufficient 
morphological identity with the Phaseoleae that their retention in 
the tribe is warranted. 
The bulk of the Phaseoleae, including the Diocleinae, Phaseolinae, 
Kennediinae, and perhaps more remotely the Glycininae, are probably one 
large natural group. The Diocleinae have what I believe are primitive 
features reminiscent of the Galegeae: the disc is large; the inflorescenes 
tend to be paniculate or have branch-like nodes; the plants tend to be 
woody; rotenone is present, etc. The Phaseolinae have no extant members 
which suggest an independent origin from Galegeae-like ancestors; perhaps 
the Phaseolinae are derived from Diocleinae-like ancestors and have 
remnants of such a derivation in the Phaseolinae genera Physostigma, 
Vatovaea, and Decorsea. The Phaseolinae have their primary center of 
diversity in Africa, with a secondary center in Central and South 
Figure 2-2. Graphie representation of groupings of genera in the 
Phaseoleae. Queries indicate doubt concerning proper 
subtribal placement. 
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America. Certain members of the Glycininae (especially Pueraria) have 
primitive featijrés and approach the Diocleinae. Figure 2-2 is a graphic 
representation of groupings in the Phaseolinae. 
2. The subtribes 
a. Ca,1 aninae 
1. Ca.ianus DC. 8. Chrysoscias E. Mey. 
2. Atylosia W. & A. 9. Carissoa E. G. Baker 
3. Dunbaria ¥. & A. 10. Rhynchosia Lour. 
4. Fagelia Neck. 11. Leycephyllum Piper 
5. Endomallus Gagnep. 12. Eriosema (DC.) G. Don. 
6. Baukea Vatke 13. Paracalyx Ali 
7. Flemingia Ait. f. 
Notable characters 
1. Foliage glandular dotted, especially below 
2. Bulbous-based hairs present (Figure k-l) 
3. Stipels small or wanting 
k. Bracteoles absent 
5. Flowers yellow, often red streaked, or flushed red 
6. Inflorescence nodes not swollen 
7. Seeds often strophiolate, the strophiole of two parallel flaps 
on each side of the hilum 
8. Style often swollen in the middle 
Introduction 
This subtribe is well separated from others by many characters. 
Solereder (l899) and Debold (1892) illustrate the glandular dots . 
(produced by vesicular glands) and bulbous-based hairs (Figure I+-I). 
The lack of bracteoles, and the unique strophiole (when present) are 
good markers. Flowers are few (one to three?) per fascicle, and 
often there are soft yellow spheres of pollen on pubescent parts of 
the flower. 
Bentham (1865a)  and Taubert (189^ ) believed the Cajaninae to be 
a natural group. Bentham wrote: (from the Latin) 
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"The following genera, between which is the strongest affinity, 
form a natural subtribe, for which characters are difficult to determine. 
The species usually lack bracteoles and stipels and have resinous dots, 
and thus differ from the remaining Phaseoleae and approach the Galegeae-
Psoralieae; nevertheless, stipels are sometimes present, and the 
resinous dots are sometimes difficult to see." 
I agree with both authors on the distinctiveness of the subtribe, 
and postulate that the Cajaninae represent a line of evolution, separate 
from other Phaseoleae, from Galegeae-like ancestors. The reduced stipels, 
often strophiolate seeds, and hairy petal backs, however, suggest to 
me an alliance closer to Tephrosia than the Psoraleeae. Because only 
Leycephyllum, and some Rhynchosia and Eriosema are found in the New 
World, I suspect an Old World origin. 
The real problem with the Cajaninae is not in defining the sub-
tribe, but rather in discovering the structure within. All authors 
(Bentham l837; 1865a; Taubert 189^ ; Hutchinson 1964) recognize a 
division based on ovule number per pod. The first group, with many 
ovules and usually prominent strophioles, are in my sequence numbered one 
through six. The second group, with two ovules per pod and less 
conspicuous strophioles number seven through thirteen. 
A review of generic concepts in the subtribe is long overdue. 
Rhynchosia is a large conglomerate genus with strong but bewildering 
ties to Eriosema and Leycephyllum. Ca.janus is quite possibly nothing 
more than a cultigen of Atylosia, and Dunbaria and Endomallus are 
probably congeneric. 
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Synoptic key to the genera 
1. Ovules h or more per pod; strophioles often prominent. 
2. Vexillum appendages present 5• ' Endomallus & 
3. Dunbaria 
2. Vexillum appendages absent. 
3. Fis. ça. Ucm long; Madagascar 6. Baukea 
3. Fis. less than 2cm long; Africa-Asia. • 
4. Fruits turgid; plants sticky-resinous; S. Africa...4. Fagelia 
U. Fruits compressed, with conspicuous lines between the seeds; 
plants not sticky resinous; worldwide. 
5. Strophiole present 2. Atylosia 
5. Strophiole absent 1. Ca.j anus 
1. Ovules 2 or rarely 3 per pod; strophioles usually inconspicuous. 
6. Calyx lobes greatly expanded and papery after flowering. 
13. Paracalyx 
6. Calyx lobes not greatly expanded. 
7. Leaves subdigitate or rarely unifoliolate T. Flemingia 
T. Leaves pinnately compound or sometimes unifoliolate. 
8. Fis. solitary in the leaf axils 9- Carissoa 
8. Fis rarely solitary, usually racemose or umbellate. 
9. Inflorescence umbellate 8; Chrysoscias 
9- Inflorescence an axillary raceme. (Leycephyllum, only 
known from the type, should be included under this key 
step; it is not known well enough to distinguish it from 
Rhynchosia and Eriosema.) 
10. Funiculus of the seed attached in the middle of the 
hilum; hilum parallel to fruit axis 10. Rhynchosia 
10. Funiculus of the seed attached at the end of the 
linear hilum; seeds obliquely transverse..12. Eriosema 
The genera 
1. Ca.lanus DC., 2 spp., Africa, India, and cultivated worldwide. 
Westphal (197^ ) believes the commonly cultivated pigeon pea, Ca.janus 
ca.lan (L. ) Mi lisp. (C_. indicus_ Spreng., C_. f lavus DC., C_. bicolor DC. ) 
is native to Africa, where it is wild or naturalized. Harms (I9l6) 
named a wild African species, C_, kerstingii Harms, and proposed this 
as a precurser of the cultivated form. I doubt if this is correct; de 
Candolle (1883) and Bentham (l865a) advanced the more reasonable view 
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of an Asiatic origin. I suspect Ca.1 anus is intimately involved 
with the predominantly Asiatic genus Atylosia, and consider valid 
the suggestions of Mueller (in Bentham l86k) that the two genera 
ought to be merged. The two genera are distinguished by general habit 
differences (which could be anticipated because Ca.1anus is cultivated), 
and supposed lack of strophiolate seeds. From my observations, the 
pigeon pea does indeed lack the prominent strophiole of Atylosia, 
but C_. kerstingii has it. (Seeds of C_. kerstingii were unknown to 
Harms, and the incorrect assumption of estrophiolate seeds has been 
perpetuated until now. ) I seriously question if C_. kerstingii is 
the closest relative to the pigeon pea, and would instead prefer 
some Asiatic Atylosia, such as A. lineata W. & A. which crosses 
with the pigeon pea to produce fertile offspring (Kumar e;t al. 
1958). 
2. Atylosia W. & A., ça. 35 spp., Asia to Australia. Atylosia is 
close to C8,1 anus, as noted previously. I regard Cantharospermum W. & A. 
as a synonym of Atylosia in accord with current fashion. Others 
(Prain I897) thought Cantharospermum ought to be considered generically 
distinct. 
3. Dunbaria W. & A., ca. 15 spp., Asia to Australia. Species have 
at times been confused with Dysolobium (Prain 1897) or carelessly allied 
with Phaseolus (Bentham 1837; 1865a). In common with Endomallus, the 
vexillum bears appendages on its face. I think Endomallus and Dunbaria 
are very closely allied or congeneric. 
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U. Fagelia Neck., 1 sp., P. bituminosa (L.) DC., South Africa. 
The plant is sticky-resinous. 
5. Endomallus Gagnep., 2 spp., Indochina. Hutchinson {l9^ h) 
placed Endomallus and Baukea into his.Phaseoleae (=Phaseolinae, as 
treated here), but this is clearly incorrect; they both have glandular 
leaflets, lack bracteoles, and have yellow flowers. The herbarium 
sequence at Kew places them in the Cajaninae. 
6. Baukea Vatke, 1 sp. , B_. maxima (Boj.) Baill., Madagascar. 
Taubert (l89^ ) placed this species in the Glycininae, and Hutchinson 
(196U) referred it to the Phaseolinae (= his Phaseoleae), but as noted 
under Endomallus, these judgements are unacceptable. The long red 
flowers of Baukea are striking. 
7. Flemingia Ait, f., ca. 35 spp.?, Asia to Australia and Africa. 
The generic name Flemingia, which has recently been proposed for 
conservation (and will probably be conserved, personal communication from 
R. K. Brummitt at Kew), has been the subject of complex nomenclatural 
arguments (McVaugh 1972b). The included species have also travelled 
under the names Maughania St. Hil. and Moghania St. Hil. Verdcourt 
(1971a) discusses uncertainty concerning correct species circumscription; 
Li (19^ 4) counted 38 species; Notebroom (1961) reduced eight of these 
to synonomy. I assume a monograph would reduce the list even more. 
8. Chrysoscias E. Mey., 6 spp., South Africa. This genus is a 
segregate of Rhvnchosia. Smith in Burtt Davy (1926) distinguishes the 
two by this key step; 
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e. Infloresc. umbellate, 1-8 fid.: fis. golden-yellow, with the 
segments concolorous; vexillum without differently coloured 
nervation. 36. Chrysoscias. 
e. Infloresc. racemose, seldom paniculate, usually many-fid.; 
vexillum with well-marked reddish nervation on the back; alae 
frequently red-tipped. ST. Rhynchosia. 
He cites one species— £. pauciflora (Bolus) C. A. Smith, (Rhynchosia 
pauciflora Bolus)—in this floristic treatment of the Transvaal, and 
says of the other species: 
"The six known spp. of Chrysoscias are so distinct from the spp. 
of the large genus Rhynchosia, as now understood, that it seems better 
to restore the group to generic rank. In addition to the solitary sp. 
known from the Transv. Highveld and E. Mts. , there are five spp. in 
the S.W. region of the Cape Prov . . , 
9. Carissoa E. G. Bak., 1 sp., C_. angolensis E. G. Bak. , Angola. 
The species is somewhat distinct by the elongated woody rootstock. 
10. Rhynchosia Lour., ca. 250 spp., pantropical. Both"Benthaja 
(1865a) and Taubert (l89^ ) recognized 11 sections, one of which, 
Chrysoscias, is here treated as generically distinct. Rhynchosia and 
the following two genera are the only Cajaninae in the New World. 
11. Leycephyllum Piper, 1 sp., I^ . micrahthum Piper, Costa Rica. 
To my knowledge, this genus is only recorded by the type specimen at 
US. Because Piper (1924a) allied this genus with Calopogonium, I was 
shocked when I opened the type cover to a specimen obviously allied to 
Rhynchosia. It is possible that Leycephyllum would be sunk into 
Rhynchosia or Eriosema during a réévaluation of Cajaninae genera. 
12. Eriosema (DC.) G. Don, ca. 130 spp., pantropical. Grear 
(1970) has recently revised the American species of Eriosema. 
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He maintained the distinction of Eriosema from Rhynchosia, but wrestled 
with characters which would consistently distinguish one genus from the 
other. Funiculus position, the traditional distinguishing character, 
breaks down in repeated instances, and in its stead, Grear used a complex 
set of characters (habit, hilum, strophiole, pod shape, and posture of 
the flowers) to distinguish the two genera. 
13. ParacaXvx Ali, 6 spp., Asia to Africa. The species were 
previously known under the carelessly accepted name Cylista; however, 
the type of that genus belongs properly to Rhynchosia (Ali I968; Meikle 
1972). The genus is exceptional on account of the greatly expanded 
papery calyces. 
b. Diocleinae 
iL. Macropsychanthus Harms 21. Camptosema Hook. & Arn. 
15. Cymbosema Benth. 22. Cratylia Benth. 
16. Dioclea H.B.K. 23. Collaea DC. 
17. Luzonia El 2k. Galactia P. Br. 
18. Cleobulia Benth. 25. ÎCalopogonium Desv. 
19. Canavalia DC. 26. ?Herpyza Ch. Wright 
20. Pachyrhizus DC. 
Notable characters 
1. Fascicle nodes swollen 
2 Style beardless 
3. Flowers and bracts fall easily 
U. Stigma poorly developed 
5. Calyx lobes overlap in bud 
Introduction 
I believe the Diocleinae are a natural group, but they are 
difficult to define, because there are no striking characters to 
separate the Diocleinae from other Phaseoleae subtribes. Bentham (1865a)  
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circumscribed the subtribe as the one with nodose inflorescences, united 
upper calyx lobes, unbearded styles, and vexillary stamen attached to 
the stamen tube. Although this is generally true, the upper calyx lobes 
are sometimes distinct, and the vexillary stamen may be free. I believe 
the subtribe can be easily distinguished from the Cajaninae, Kennediinae, 
and Ophrestiinae by the characters given under those subtribes. . 
Separation from the Phaseolinae and Glycininae is more difficult. 
From the Phaseolinae, the Diocleinae differ by the lack of a stylar 
beard, keel petals but fused below, and the unappendaged standard face. 
Separation from the Glycininae can be made by seed structure, and 
general phytography. 
Bentham (l837) circumscribed a Diocleinae which included seven 
genera, all of which are here included in the subtribe; in addition, he 
placed Galactia in the Glycininae, and Pachyrhizus dubiously in the 
Phaseolinae. Later, Bentham (1865a) expanded the Diocleinae to include 
Puer aria, which was previously unknown to him. He also formed a new 
subtribe, the Galactiinae, containing some heterogeneous elements, and 
allied this subtribe to the Diocleinae, from which it supposedly differed 
by the free vexillary stamen. These two subtribes have been maintained 
until this revision (Taubert l89^ ; Hutchinson 196h), and I considered 
maintaining two subtribes, the Galactiinae including those plants with 
delicate habit, smaller flowers and fruits, small seeds with short hila, 
and the Diocleinae including those plants with coarser habit. But 
given these criteria, and eliminating genera more properly assigned 
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to other subtribes, I was only left with Galactia as a certain member 
of the Galactiinae. Several genera bridge the extremes represented by 
Dioclea and Galactia and frustrate attempts to segregate them into 
separate groups. I realize that more study may reveal deliminations 
polarized by Dioclea and Galactia, but a new classification would 
undoubtedly differ from Bentham's (l865a) system. 
R. H. Maxwell of Indiana University Southeast, who has monographed 
Dioclea (unpublished), believes that several of the generic circum­
scriptions now used are unsatisfactory, and that Dioclea subgenus Dioclea 
is very closely related to Galactia. 
Synoptic key to the genera 
1. Stigma a lateral sphere on the inside style face; ovary hairs 
extending up the style forming a false beard 20. Pachyrhizus 
1. Stigma terminal; style naked. 
2. Calyx two-lipped, the upper lip large, entire, or two-lobed, the 
lower lip small 19. Canavalia 
2. Calyx not strongly two-lipped. 
3. Alae small, about half the length of the carina...18. Cleobulia 
3. Alae about as long as the carina. 
4. Fertile stamens 5 or 6. 
5. Calyx teeth connate into two lobes, the upper minutely 
two-toothed, the lower minutely three-toothed; Old 
World 17. Luzonia 
5. Calyx teeth united above entirely or into two minute 
teeth, lower three teeth distinct, about as long as 
the upper lobe l6. Dioclea sect. 
Pachylobium & Platylobium 
U. Fertile stamens 10. 
6. Ovary long-stipitate 21. Camptosema 
6. Ovary not or slightly stipitate. 
T. Vexillary stamen united with the others in the middle. 
8. Plants mostly American, not from New Guinea. 
9. Leaves petioled. 
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10. Vexillum naked; ovary sessile. 
16. Dioclea sect. 
Dioclea 
10. Vexillum pubescent on back; ovary slightly 
stipitate 
9. Leaves sessile or almost so 
8. Plants of New Guinea 
22. Cratylia 
23. Collaea 
l4. Macropsychanthus 
7. Vexillary stamen distinct. 
11. Keel petals united; fruits usually glabrous. 
12. , Fruits falcate, ca. it seeded, 1.5-2 cm 
wide 15. Cymbosema 
12. Fruits usually 5 or more seeded, 1 cm or less 
wide 2h.  Galactia 
11. Keel petals free, falcate; fruits usually 
pubescent. 
13. Upper calyx lobes united to 1; Central and 
South America 25. Calopogonium 
13. Upper calyx lobes distinct; Cuba....26. Herpyza 
The genera 
ll;. Macropsychanthus Harms, 3-^  spp., Philippines and New Guinea. 
Harms (191U) wrote in a supplement to Die Naturlichen Pflanzenfamilien: 
(from the German) 
"To the until now sole species, M. Lauterbachii from New Guinea, 
are added some new species, which have significantly smaller flowers than 
the type : M. mindanaensis Merrill and M. ferrugineus Merrill from the 
Philippines, M. novo-guineensis Pulle (in Nova-Guinea, Result, exped. 
scientif. Lorentz VIII. Bot. Livr. 2. [19IO] 382) from Dutch New Guinea. 
These species are perhaps better placed in Dioclea. M. Lauterbachii is 
in any case, closely related to Dioclea, and perhaps only a different 
form of it with exceptionally large flowers." 
Merrill (191O)  also thought the genus very close to Dioclea, and I 
15.  Cymbosema Benth., 1 sp., C_. roseum Benth. , Brazil. Although 
previously placed in the Galactiinae, and therefore well separated from 
Dioclea, Cymbosema differs from Dioclea by little more than the free 
agree. 
vexillary stamen. Bentham (1.865a) wrote: (from the Latin) "Species 1, 
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from tropical America. Benth. [Bentham 1859] in Mart. Fl. Bras. 
Papil 159 t. h2 f. 2. Habit of Dioclea. Flowers of Camptosema. 
Stamens 5 legume, and seeds are different." Maxwell (l970) also notes 
a likeness of Cymbosema to Camptosema and Dioclea, and confusion of the 
first with the third. Although I too recognize some slight distinctions 
based on the short, few-seeded fruits, I think the maintainance of 
Cymbosema as a genus distinct from Dioclea should be questioned. 
16. Dioclea H.B.K., ca. 30 spp., mostly Neotropics. Dioclea 
occupies the center of a series of relationships with the remainder of 
the Diocleinae. Bentham (l837) divided the genus into three sections 
based mostly on stipule type, abortion of anthers, and hilum length. 
Two of these sections are said to have only six fertile anthers in the 
androecium. I did not examine carefully for this character on my 
dissections at Kew, and may have incorrectly assumed and sketched ten 
fertile anthers. Maxwell at Southern Illinois University has done work 
on Dioclea, and should soon present a monograph (Velva Rudd at Smithsonian 
Institution, personal communication). Verdcourt (l9Tlb) notes a high 
rotenone content for Dioclea reflexa, and this may serve as an indication 
for an admittedly distant relationship to some Galegeae and Dalbergieae. 
17. Luzonia Elmer, 1 sp., L. purpurea Elmer, Philippines. 
Merrill (19IO) thought Luzonia near Canavalia. and especially near 
Dioclea by the reduction of fertile anthers to six. I support 
an alliance to Dioclea. 
18. Cleobulia Benth., 3 spp., Brazil. According to Bentham 
(l83T; 1865a) and Taubert (189^ )» Cleobulia differs from Dioclea 
section Dioclea by exceptionally short wings. My observations verify 
this. 
19. Canavalia DC., ca, 50 spp., mostly Neotropics, but also 
pantropical by sea dispersal. Two species, C_. ensiformis (L.) DC., 
the Jack Bean, and Ç.. gladiata (Jacq,.) DC., the Sword Bean, are occasion­
ally cultivated. Other species are regarded as poisonous or disagree­
able, but they may be detoxified by boiling in repeated changes of water 
(Piper 1925). Canavalia has a long distinct taxonomic history, probably 
because of its peculiar bilabiate calyx, and it has been given 
repeated taxonomic treatments (Piper and Dunn 1922; Piper 1925» 
Chatterjee 19^ 9, Sauer 1.96k). Hutchinson (1964) followed Piper (1925) 
in ramoving Wenderothia from Canavalia, but Sauer (196U) and I 
prefer to recognize but one iamalgamated genus. Wenderothia is 
probably a natural t'ixon, but it is so obviously related to the 
remainder of Canavalia, and so obviously distinct from other Diocleinae, 
that we prefer to maintain the integrity of Canavalia in a large natural 
sense, and treat Wenderothia as a subgenus. 
20. Pachyrhizus DC., 6 spp., Neotropics and cultivated or 
naturalized in Asia. The cultivated species, yam beans, are grown, 
particularly in the Orient, for their sweet edible tubers, but reports 
also mention toxic properties for these plants, and the seeds contain 
rotenone, which prompted consideration during World War II for their use 
as an insecticide (Clausen 19^ 4). 
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Bentheun (1865a.) placed Pach.yrhi^ us in hLs Euphaseolinae 
(=Phaseolinae), and although Benthara expressed some doubt concerning 
the correctness of this disposition, it has been followed by all 
subsequent workers. I disagree, and think the genus belongs to the 
Diocleinae for these reasons: 
1. The seeds contain rotenone as some Dioclea. 
2. The style is not really bearded with white (colorless) hairs 
as in the Phaseolinae; that which is taken for a beard is really 
an extension of brown ovary hairs. 
3. The fascicle nodes are often huge, becoming small side branches. 
4. The flowers and bracts are caducous. 
5. The fruits are large and thick walled. 
21. Camptosema Hook. & Arn., ca. 12 spp., South America. Bentham 
(1865a) thought this genus near Collaea, but different by the stipitate 
ovary. Taubert (189U) believed the two species with five or seven 
leaflets were probably not congeneric. 
22. Cratylia Benth., 5 spp., South America. Bentham (l865a) 
placed the genus between Camptosema and Dioclea in his Dioclieae 
(=Diocleinae) with this note: (from the Latin) 
"Species 5, inhabiting South America. Benth. [Bentham I859] in 
Mart. Fl. Bras. Papil. I58. t. 43. The genus is strongly related to both 
Camptosema and Dioclea. The ovary and legume is of the former; the 
flowers and habit are more of Dioclea." 
It is possible that Cratylia is closer to Dioclea than the sequence 
in this dissertation admits. Specimens at NY are often included under 
the Dioclea folders, and the vexillary stamen of Cratylia is joined with 
the others (Figure 2-25) as in Dioclea. 
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23. Collaea DC., 3 spp., South America. Collaea's history is 
interwoven with that of Galactia, with which it is often merged; however 
a good case can be made for separation on the basis of the adnata 
vexillary stamen and long hilum (i,.^ . Dioclea-like characters ). 
Hutchinson (196^ ) counted 20 species, but Burkart (l9Tl) counts but 
three, the others being referred to Galactia. 
2k. Galactia P. Br., 50 spp., warm regions, especially America. 
Burkart's (1971) revision of the 36 South American species is the 
treatment I follow. Galactia is divided into three sections: 
Galactia, Odonia (Bertol.) Burk., and Collaeria (Benth.) Burk. 
Burkart feels that section Collaeria is close to genus Collaea, 
from which it differs by swollen nodes of the pseudoracemes. 
Maxwell (personal communication) believes that Dioclea subgenus 
Dioclea grades into Galactia. 
25. ?Calopogonium Desv., 8 spp., South and Central America. 
I am puzzled over the proper subtribal placement of Calopogonium. 
Bentham (1865a)  referred the genus to the Galactieae (= Galactiinae), 
which has been followed by all others. I fail to see a definite 
kinship to genera included in that subtribe, but I cannot discern a 
relationship to any other generic grouping in the Phaseoleae, and so 
I retain this genus in its traditional position near Galactia. 
26.  ?Herpyza Ch., Wright, 1 sp., H. grandiflora (Griseb.) Wright, 
Cuba. Herpyza has been allied with both Teramnus (Taubert 189k).and 
Rhynchosia (cf. Urban 1907-1908). I reject both suggested affinities: 
Uo 
Teramnus has no connections with Herpyza other than common possession of 
unknown relatives and derivation; Rhynchosia has well-developed Cajaninae 
characters completely unknown in Herpyza. I prefer a tentative station 
near Calopoaonium based on general habit and the separate falcate 
keel petals. 
c. Kennediinae 
27. Kennedia Vent. 29. Vandasia Domin 
28. Hardenbergia Benth. 
Notable characters 
1. Bracteoles absent 
2. Strophiole prominent 
Introduction 
Bentham (1865a) placed these plants into the Glycineae (=Glycininae), 
and this has been followed by all subsequent authors. I disagree; 
Bentham's Glycineae were a dumping ground for nondescript Phaseoleae, and 
these three genera in particular share little with Glycine. The group 
is related to some Diocleinae because of similar coarse habit, fleshy 
flower parts, laterally attached seeds, sometimes nonerect style, and 
pentafoliolate leaves that resemble those of certain Galactia. However, 
the lack of bracteoles, the prominent strophiole, and the geographical 
isolation of the group seem to mark it distinct. I have, therefore, 
reinstated Bentham's (l83T) Kennedyeae (=Kennediinae) for these genera. 
Synoptic key to the.genera 
1. Fis. 11-^ 0 mm long, red, paired or in umbels or short racemes. 
27. Kennedia 
1. Fis. to 11 mm long, blue-purple, in loose racemes. 
2. Keel petals shorter than the wings..... 28. Hardenber^ ia 
2. Keel petals nearly equal to the wings 29. Vandasia 
kl 
27. Kennedia Vent., 15 spp., Australia. This genus has been 
considered for use as pasture legumes (Silsbury and Brittan 1955). 
28. Hardenbergia Benth.. 2 spp., Australia, New Guinea. Hard-
enbergia is a segregate of Kennedia, from which it differs by the 
short calyx teeth, numerous small flowers, small keel and general 
habit, 
29. Vandasia Domin, 1 sp., V. retusa- (Benth.) Domin, New Guinea, 
Queensland. Vandasia is a segregate of Hardenbergia, from which it 
differs by the larger keel. 
d. Phaseolinae 
30. ?Dysolobium (Benth.) Prain Uj. Vigna Savl 
31. ?Psophocarpos DC. 48. Voandzeia Thouars 
32. Physostigma Balf. k9. Kerstingiella Harms 
33. Vatovaea Chiov. 50. Lablab Adans. 
34. Decorsea Viguier 51. Alistilus N. E. Brown 
35• Spathionema Taub. 52. Dipogon Liebn. 
36. ?Otoptera DC. 53. Dolichos L. 
37. Oxyrhynchus Brandegee 54. Macrotyloma (W. & A.) Verde. 
38. Peèkelia Harms 55» Sphenostylis E. Mey. 
39» Dolichopsis Hassler 56. Nephrostylis Verde. 
40. Macroptilium (Benth.)Urban 57- Austrodolichos Verde. 
41. Alepidocalyx Piper 58. ?Centresema Benth. 
42. Minkelersia Mart. & Gal. 59* ?Periandra Benth. 
43. Condylostylis Piper 60. ?Clitoria L. 
44. Ramirezella Rose 61. ?Clitoriopsis Wilczek 
45. Phaseolus L. 62. ?Neorautanenia Schinz 
46. Strophostyles Ell. 
notable characters 
1. Vexillum often with 2, rarely 4, or 1 large appendage on the 
face 
2. Carina petals usually fused along the upper as well as the 
lower margins 
3.  Stigma terminal or lateral 
4. Style bearded or pilose about the stigma, or flattened and 
ciliate, rarely both unbearded and terete, sometimes inrolled or 
rotated about its axis 
k2 
Introduction 
The signal character of the Phaseolinae is the bearded style. Other 
Phaseoleae lack this feature, although many impostors have a collar of 
hairs immediately below the stigma, or an aggressive set of ovary hairs 
diminishing into the style. The beard is on the inside of the style, but 
sometimes the style is rotated about the axis, so the beard points 
outward. The beard, in conjunction with vexillum appendages, the doubly 
fused keel petals, and various style flaps and hooks is surely 
involved with insect pollination. The elaborate variations are 
probably a reflection of successful exploitation of insect pollinators, 
and are a boon to the taxonomist in search of useful characters. A 
study of pollination mechanisms in the subtribe, especially concerned 
with the differences in floral morphology between the Old and New 
World genera and their relationship to the different pollination vectors 
should help explain much of this variation. 
The Phaseolinae include very important food plants, and many 
of the uncultivated ones probably also have agricultural potential. 
Synoptic key to the genera 
1. Plants American. 
2. Foliage with hooked hairs. 
3. Styles coiled through one or more turns. 
Calyx lobes all longer than the tube h2. Minkelersia 
if. Calyx lobes not all longer than the tube. 
5. Bracteoles present Fhaseolus 
5. Bracteoles absent Ul. Alepidocalyx 
3. Styles not coiled, erect. 
6. Vexillum with a conspicuous spur on the back...58. Centrosema 
6. Vexillum lacking a spur. 
T. Style naked 59- Periandra 
7. Style bearded 60. Clitoria 
h3 
2. Foliage without hooked hairs. 
8. Style with a globose enlargement near the middle. 
43. Condylostylis 
8. Style filiform. 
9. Style rotated about its axis, so the beard appears to face 
outward. 
10. Alae blades tremendously expanded, as large as the 
vexillum; style and carina S-shaped 40. Macroptilium 
10. Alae blades smaller than the vexillum; style erect, not 
S-shaped. 
11. Upper calyx lobes distinct; vexillary stamen_united 
with the others; stigma terminal 37» Oxyrhynchus 
& 38. Peekelia 
11. Upper calyx lobes united; vexillary stamen free; 
stigma oblique 39- Dolichopsis 
9. Style not rotated about its axis. 
12. Style obliquely subterminal; stipules never produced. 
13. Bracts small, few-nerved h6.  Strophostyles 
13. Bracts large, many-nerved hh. Ramirezella 
12. Style lateral, with a tip protruding beyond; stipules 
sometimes produced 1+7 • Vigna 
1. Plants from Africa, Europe, Asia, Australia, and associated areas, 
ill. Foliage with hooked hairs. 
15. Style bearded ...60. Clitoria 
15. Style naked 6I. Clitoriopsis 
lU. Foliage without hooked hairs. 
16. Style flattened. 
17. Vexillum face with a single large appendage. 
18. Style with a flattened blade along each margin, 
glabrous 51 • Alistilus 
18, Style without flattened margins, a line of hairs 
along the inner margin 50. Lab lab 
17. Vexillum face with two small appendages, or no appendages. 
19. Stamen filaments dilated above; vexillary stamen with 
a hook at the base; calyx pubescent inside. 
20. Plants Australian 57. Austrodolichos 
20. Plants African. 56. Nephrostylis 
19. Stamen filaments filiform; vexillary stamen lacking 
hooks; calyx naked inside 55. Sphenostylis 
16. Style terete. 
21. Style with a flap formed behind the stigma. 
22. Basal corner of keel produced into a long erect spur 
ca-' 1cm long; vexillum appendages wanting; style 
curved through 1 to 1-1/4 turns 32. Physostigma 
22. Basal corner of keel not spurred; vexillum appendages 
present; style curved through.1/2 turn 33. Vatovaea 
21. Style with at most a short projection beyond the stigma. 
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23. Distal portion of style expanded into a horizontal 
spoon-like cover, from which is suspended a spherical 
stigma; upper alae spurs huge; S. Africa..36. Otoptera 
23. Style not so expanded into a cover; upper alae spurs 
not particularly large; worldwide. 
2k. Plants geocarpic. 
25. Style bearded; calyx teeth shallowly divided. 
48. Voandzeia 
25. Style naked; calyx teeth deeply divided. 
49. Kerstingiella 
2k. Plants with fruits above ground. 
26.  Vexillum appendages present. 
2T. Stigma lateral U?. Vigna 
27. Stigma terminal. 
28. Vexillum appendages 2-k. 
29. Alternate filaments expanded below 
the anthers; beard present. 
35. Spathionema 
29. Filaments uniform; beard absent. 
30. Pollen grains tuberculate or 
spinulose; vexillum appendages 
long and narrow; fis. usually 
yellow or orange. 
54. Macrotyloma 
30. Pollen grains not spinulose; 
vexillum appendages 2-k, short; 
fis. mostly red to blue. 
53. Dolichos 
28. Vexillum appendage one large structure. 
52. Dipogon 
26.  Vexillum appendages absent. 
31. Stigma terminal., 62. Neorautanenia 
31. Stigma lateral. 
32. Beard absent; branched hairs fom a 
ring about the stigma; fruits not 
winged 34. Decorsea 
32. Beard usually present; hairs on the 
stigma-style never branched; fruits 
often four-winged. 
33. Stipules produced; lower calyx lobe 
not prominently upturned. 
31. Psophocarpos 
33. Stipules not produced; lower calyx 
lobe prominently upturned. 
30. Dysolobium 
1+5 
The genera 
30. ?I)ysolo"bium (Benth.) Prain, U spp. Asia. This genus and 
Psophocarpos ought to he considered closely allied genera for these 
reasons : 
1. The fruits are heavy, septate within, and often four winged. 
2. The beard consists of straight multiseriate hairs. 
3. The stigma is concave and oblique. 
U. The carina petals are joined weakly and intermittently. 
5. The lower calyx lobe is prominent. 
6. The fascicle nodes are cushion-like and black. 
7. The seeds are velvety in Dysolobium, and sometimes hairy 
in Psophocarpos. 
Because these genera are so obviously related, I am surprised 
that the connection has not already been made, although a hint of it 
was noted by Prain (l89T). 
The subtribal relationships of these genera is recondite. They 
have always been placed in the Phaseolinae, and probably properly so, 
such a placement being bolstered by the bearded styles. But the long, 
straight and obviously multiseriate hairs of this beard are unlike 
anything else I have seen in the Phaseolinae. I initially believed this 
pair might be peripheral members of the Glycininae because of the hairy 
seeds, Eminia-Pueraria floral and bract arrangement, dark swollen 
fascicle nodes, and Pueraria-like produced stipules in Psophocarpos. 
I am now inclined to believe these similarities are coincidental. In 
another direction, the heavy, woody nature of the plants, and sometimes 
thick flowers suggest the Diocleinae, but again, these characters are not 
accompanied by others for the subtribe, and therefore the similarities 
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probably do not indicate relationship. I therefore retain Dysolobium 
and Psophocarpos in the Phaseolinae, especially for utility on account 
of the bearded styles, and indeed, I suspect a natural affinity with 
this subtribe. 
Prain (l897) was also troubled by proper affinities of Dysolobium: 
"This genus is made to comprise four undoubtedly congeneric forms, 
three of which constitute the group Dysolobium founded by Bentham in I851 
(Ei." Jungh. 239) [Miquel I85I-I85T?] as a section of Phaseolus. In the 
Genera Plantarum (i. 539) Bentham and Hooker, while still recognising the 
group, doubt whether it constitutes a section of Phaseolus, and 
suggest that it may be found preferable to refer it to Vigna. The 
natural character of the group is, however, somewhat marred in the 
Genera Plantarum by the inclusion of a species figured by Wallich as a 
Phaseolus (PI. As. Ear, i 6, t. 6) which Kurz has clearly shown to be a 
Dunbaria (Journ. As. Soc. Beng. xliii. 2, I86; xlv. 2. 255). Kurz, who 
treated the group in the sense originally understood by Bentham, 
recognised quite clearly that it can by no possibility be included 
in Phaseolus; he has consequently adopted a suggestion made in a MSS. 
note that Wallich has left in Herb. Calcutta, and referred all the 
Dysolobia to Canavalia. For this, at first sight, there is something to 
be said; the structure of the pod in all the species is very much 
that of Canavalia. When, however, it is considered that the calyx 
differs altogether from the calyx of Canavalia, that the style is 
bearded, and that the seeds are hirsute, it seems less convenient to 
adopt Wallich's suggestions than to adopt Bentham's.- Baker has 
attempted a compromise; in the Flora of British India he still treats 
Dysolobium as a section of Phaseolus; he leaves in it, however, only 
two forms, viz.;— the species of the group that has the longest beak 
to its keel, and the Dunbaria that has, by inadavertence, been cited as 
a Dysolobium in the Genera Plantarum; the other two he referred to 
Vigna. The last species of the group he has, in the absence of flowers, 
dealt with tentatively as a Psophocarpus. Taubert (in Engler's 
Naturlichen Pflanzenfam. iii. 3, 380) has thrown no new light on the 
affinities of the group; on the contrary he has accorded it, without 
qualification of any kind, the treatment and the position regarding 
which the authors of the Genera Plantarum have so expressly enjoined 
caution. 
"That the group as originally recognised by Bentham forms, in 
consequence of its firm, septate pods and its hirsute seeds one of the 
most natural and definite genera in the whole of the Phaseolidae does 
not, the writer thinks, admit of question; to settle the dubiety that 
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has prevailed as regards its proper position, it seems to the writer 
most convenient to adopt Mr. Bentham's name in a generic sense and to 
treat the forms it covers as a group apart alike from Canavalia, 
Phaseolus and Vigna. " 
I suspect the origin of these two genera is Asia (all Dysolobium 
and some Psophocarpos) with derivatives in Africa (some Psophocarpos). 
31. ?Psophocarpos DC., ça. 10 spp., Old World tropics. This 
genus differs from Dysolobium in having produced stipules, 
less prominently velvetly seeds, and lower calyx lobe not prominently 
upturned. P_' tetragonoldbus (L. ) DC. is the occasionally cultivated 
wingbean. 
Remarks on genera 32-3^  
These three genera seem to be a group apart from the remainder of 
the Phaseolinae, and Verdcourt (l9T0c) and Gillett (1966) have noted the 
similarity among all three. They, along with Vigna subgenus Macrorhyncha, 
are more or less woody, have very swollen inflorescence nodes, and in 
the case of one Physostigma, have poisonous seeds with a long hilum— 
seeds which are almost indistinguishable from some Dioclea. These three 
may, indeed, represent an interdigitation into the Diocleinaei 
32. Physostigma Balf., k-3 spp., tropical Africa. The genus is 
easily recognized by the huge appendage behind the stigma, the pouch 
on the keel, and the lack of vexillum appendages. Seeds of P. venenosum 
Balf., the Calabar or Ordeal Bean, are poisonous, and have also been 
used to cure a wide variety of human and animal ailments (Taubert I89U). 
The active substances, Physostigma alkaloids. have also been reported 
from Dioclea (Mears and Marby 19T1). 
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33. Vatovaea Chiov., 1 sp., %. pseudolablab (Harms) Gillett, 
eastern Africa. The plants resemble Physostigma in general habit, and 
also have a small appendage behind the stigma. 
3it. Decorsea Viguier, ca. it spp., Africa. Decorsea is close to 
Physostigma and Vatovaea, but differs because of the lack of flap 
beyond the stigma, and the branched stigma hairs. 
35. Spathionema Taub., 1 sp., S_. kilamandscharicum Taub.. eastern 
Africa. Spathionema has an outward appearance near the last three 
genera, but the floral structure, with an.erect style and vexillum 
appendages, is more that of Vigna. 
36.  ÎOtoptera DC., 2 spp., southern Africa. The genus is often 
merged with Vigna. The alae have an unusually large upper spur, and 
the stigma-style arrangement is peculiar (Figure 2-itO). There is no 
beard on the style, and therefore placement in the Phaseolinae is 
somewhat uneasy, but I suspect true affinities are with this subtribe. 
Remarks on genera 37-5^  
These genera, including Vigna, Phaseolus, and Dolichos, and their 
close allies, constitute the real core of the Phaseolinae. Phaseolus 
traditionally was considered to be the genus with the spirally turned 
style; Vigna without the spiral style but with a lateral stigma; and 
Dolichos with a terminal stigma. Although simplistic, this is not a 
bad overview. I note, in addition, that Phaseolus and close relatives 
often lack the vexillum appendages of Vigna, Dolichos and close relatives, 
and Phaseolus and close relatives tend to have the style rotated about 
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its axis. Most of the species are Old World, but Phaseolus and allies 
are dominant or restricted to the New World, I include genera 37-^ 5 
as Phaseolus allies, and genera hj-^ 2 as Vigna allies, with 46, 
Strophostyles, intermediate between the two. 
37. Oxyrhynchus Brandegee, 2 spp., Central America. Rudd (1967) 
reduced Monoplegma Piper to synonomy under Oxyrhynchus. I agree. 
The subtribal position of Oxyrhynchus has been open to question. 
Piper (192O; 1924b) noted that it resembles Canavalia, but 
possesses floral characters (i..^ . the bearded style) of Dolichos. 
Rudd (1967) mentioned similarities of Oxyrhynchus to certain 
species of Dolichos, Dioçleà, Peekelia, Phaseolus, and Vigna. 
Brandegee (1912), in his original description of Oxyrhynchus wrote; 
"This plant has the aspect of Phaseolus, the rostrate keel of 
Dolicholus [Rhynchosia, Cajaninae], with the legume and ovular 
attachment of Eriosema [Cajaninae]." Brandegee's comparisons to 
Rhynchosia and Eriosema can be attributed to innocence, but association 
with members of the Diocleinae and Phaseolinae cannot be easily 
dismissed. Oxyrhynchus is like the Diocleinae as follows; 
1. The large seeds have a long hilum. 
2. The fascicle nodes are very swollen. 
3.  The plant is coarse and more or less woody. 
I 4 .  The vexillary stamen is free at the base and attached at the 
middle. 
On the other hand, similarities to the Phaseolinae, and the 
Phn.sePlus group of genera, in particular, are overwhelming. Oxyrhynchus 
has the bearded style, the rotated style, and the keel attached along the 
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upper margin as in Phaseolus and allies: characters which unquestionably 
link Oxyrhynchus to this subtribe. Although Oxyrhynchus approaches the 
Diocleinae in many characters, it clearly does not overstep the 
boundary. 
38. Peekelia Harms, 1 sp., P. papuana (Pulle) Harms, New Guinea. 
This species is very close to Oxyrhynchus, as mentioned by Rudd (1967). 
Verdcourt (l9T0c) noted a difference in styles. I could see no 
difference. The flowers seemed to me identical, except for spreading 
calyx lobes in Peekelia. The original description of Peekelia reports 
the seeds to be like those of Oxyrhynchus. The disjunct distribution 
of these two genera may be attributable to long range sea dispersal, as 
in other large-seeded Phaseoleae, or the scarcity of Peekelia specimens 
may suggest that "Peekelia" is an accidental introduction of an American 
Oxyrhynchus to New Guinea: Rudd (196T) mentions that some American 
material called Oxyrhynchus is a close match to Peekelia. I would like 
to see the genera merged. 
39. Dolichopsis Hassler, 1 sp., D^ . paraguariensis Hassler, 
Paraguay and Argentina. Verdcourt (l970d) thinks Dolichopsis, 
Oxyrhynchus, and "Polichos" monticola Benth. are allied. Although 
Dolichopsis is of more delicate habit than Oxyrhynchus, I too see 
strong resemblance in the pronounced inflorescence nodes , the rotated 
style, and the thickening of the vexillum at the point of union of the 
claw and blade. An affinity to Polichos monticola, a species scarcely 
known and probably generically misplaced, is very possible. 
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ijO. Macroptiliurn (Benth.) Urban, 10 spp., tropical America. 
Macroptilium is sometimes included within Phaseolus (Piper 1926), but 
the enlarged alae and S-shaped style readily distinguish it. Maréchal 
and Baudet (197^ ) transferred two more species of Phaseolus, and 
Verdcourt (l970d) was inclined to transfer Phaseolus sect. Microcochle. 
Benth. into an independent Macroptilium. 
1^. Alepidocalyx Piper, 3 spp., Mexico and Arizona. This genus and 
Minkelersia must be close to Phaseolus; they both have the coiled, but 
not rotated style, and the stigma is lateral. Piper (1926) wrote of 
Alepidocalyx; 
"Perennial from a globose tuber; stems erect or twining above, 15 to 
60 cm. high; leaves pallid, rather thickish; bracteoles wanting; petals 
long-stipitate; callosity on the standard transverse; otherwise as in 
Phaseolus. 
"Type species, Phaseolus parvulus Green. 
"This genus is intermediate between Phaseolus and Minkelersia. As 
in all but one of the species of Minkelersia, the bracteoles are 
absent. If Alepidocalyx be merged into Phaseolus, Minkelersia could 
hardly be consistently maintained." 
I agree with Piper's conclusions; however, I saw minute bracteoles on 
Alepidocalyx. 
k2. Minkelersia Mart. & Gal., ^  spp., Mexico. This is a Phaseolus 
relative, but has exceptionally long calyx lobes. 
3^. Condvlostylis Piper, 2 spp.. Central America. This genus is 
weird; the stigma with two appendages, the style with a bulbous middle, 
and the keel are unlike anything else in the tribe. The genus must 
be reasonably close to Phaseolus by the bearded style, the keel fused 
above, and the long thin free portion of the filaments. 
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Ramlrexella Rose, 8 spp. , Mexico and El Salvador. Ramirezella 
is a Phuseolus relative with large crowded flowers. 
U5. Pho.seolus L., 50 spp., mostly (entirely?) American. This is the 
genus of common garden beans, P. vulgaris L.; lima beans, P. lunatus•L.; 
and runner beans, P. coccineus L. 
The most recent monograph is by Bentham (l83T). It is now completely 
useless. I can do nothing better than follow Verdcourt's (l9T0c; 19T0d; 
1971b) guidelines. Verdcourt (1971b) wrote: 
"A genus usually estimated at 150-200 species, predominantly 
American, but as circumscribed here, with all species with spurred 
stipules, widely openly reticulate pollen and/or a marked pocket on the 
keel removed to Vigna, and with the genus Macroptilium recognized, 
scarcely 50 species remain in Phaseolus." 
Verdcourt probably has the proper conceptual framework; previous amorphous 
circumscriptions of Phaseolus were unacceptable. But Verdcourt's outline 
will require considerable amplification before reaching fruition. 
h6. Strophostyles Ell., 3 spp., USA and Canada. Strophostyles is 
sometimes merged with Phaseolus, but the erect style and keel, and the 
vexillum appendages have more the appearance of a Vigna. 
47. Vigna Savi, £a. 150 spp., pantropical, mostly Old World. Vigna 
includes some cultivated beans : V. unguiculata (L.) Walp., the cowpea, 
yard long bean, and the catjajag; V. radiata (L.) Wilczek, the mung bean 
or green gram; V. mungo (L.) Hepper, the urd or black gram. 
Verdcourt has recently reworked Vigna, with the African species as 
his focus; he (1971b) wrote of the genus; 
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"A large genus of some 150 species throughout the tropics of both 
hemispheres. The distinction between this genus and Phaseolus L. is 
one of the major problems in the classification of the Phaseolinae: it 
has been discussed at some length elsewhere (K.B. 2k: 507-567(1970)). 
It is sufficient to state here that since typical Phaseolus and typical 
Vigna are so clearly distinct the merging of the two genera into one is 
not a solution: alternatively the subdivision of the combined pair 
into a series of smaller genera would be premature and involve the 
creation of a large number of new genera to achieve uniformity. The 
best solution seems to be to restrict Phaseolus to those species which 
closely resemble P. vulgaris L., P_' lunatus L., and P. coccineus L. 
which have stipules not produced, keel and thickened part of style 
twisted through more than 360°, keel without a pocket and pollen grains 
with a fine (not coarsely reticulate) sculpture. Other groups previously 
retained in Phaseolus are considered separate (e. g. Macroptilium (Benth.) 
Urb., Strophostyles Elliott) or moved to Vigna which is divided into 
a number of subgenera and sections pending further study." 
Verdcourt's system for Vigna is obviously temporary, and will 
require some extensive revision. Reduced under Vigna are many genera, 
including Haydonia Wilczek, often considered distinct, and notable for 
anther glands. Vigna praecox Verde, and subgeneric allies seem to me 
quite distinct from the rest of the genus, as Verdcourt (l970d) admits, 
and look to me to be closer to Physostigma and related genera. Polhill 
(personal communication) tells me that Dr. Maréchal of Belgium is 
working in the Phaseolus-Vigna complex, and intends to have a revised 
classification ready by 1978. 
48. Voandzeia Thouars, 1 sp., V. subterranea (L.) Thouars, western 
Africa. This species is the Bambara groundnut, and is cultivated mostly 
in Africa. A wild variety is known from western Africa (Hepper I963) .  
The plant is surely related to Vigna (Bentham l8kl) because of the 
bearded style, superseded stigma, and appendaged vexillum, but 
Voandzeia is unusual because of the warty style hairs. I have seen the 
plant in vivo; it has bright yellow flowers, which turned into the 
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ground, to set fruit. 
49. Kerstingiella Harms., 1 sp., K. geocarpa Harms, western Africa. 
Kerstingiella is Kersting's groundnut, and like Voandzeia is geocarpic. 
I feel uneasy about placing this genus here. Hutchinson (196U) placed 
it in the Hedysareae; Verdcourt (1971b) and Hepper (1963) allied it 
with Voandzeia. The style of Kerstingiella is glabrous, an uncomfortable, 
although by no means unusual trait for a plant included within the 
Phaseolinae. 
50. Lablab Adans., 1 sp. , I^ . purpureus (L. ) Sweet, Africa. This 
species is the bonavist or hyacinth bean. 
Lablab has often been merged with what I call here Dolichos, but 
that is completely unacceptable. Lablab has a flattened style, 
distinctive vexillum appendage, and erect keel, which are very different 
from those of Dolichos. The floral structure seemed to me so close to 
Alistylus and Dipogon, that I would like to see a merging of those genera. 
Verdcourt (l9T0c) expressed a similar inclination, but did not act on it. 
There is a problem in typifying Dolichos, with the result that some 
(Westphal 197^ ) would name Lablab purpureus, Dolichos lablab L. 
The arguments are complex (Verdcourt 1965; I968; 1970c; McVaugh 1972a; 
Westphal 1975), but the name Lablab has been so long and universally 
adopted for the segregate genus, that it must be considered as having 
acquired a right of prescription to overrule the strict laws of priority. 
It would indeed be mere pedantry, highly inconvenient to botanists, and 
so far detrimental to science, now to substitute Dolichos for Lablab » 
and search for a new generic name for scores of species. Such a 
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conservation of traditional usage has "been proposed and recommended for 
generic conservation (McVaugh 19T2a) at the eleventh International 
Botanical Congress at Leningrad. 
51. Alistylus N. E. Brown, 2 spp., Africa. I found no 
bracteoles on the species (A. bechuanicus N. E. Br.) I dissected at 
Kew. In most other floral characters Alistylus is like Lablab, but 
the styles are flattened differently, and have different beards. 
52. Dipogon Liebn., 1 sp., D. lignosua (L.) Verde., South Africa. 
Complex nomenclatural and biological problems link this plant, Dolichos, 
and Lablab, and consequently Dipogon has also been called Verdeourtia 
Wilczek. The plant differs from the previous two genera because of its 
terete style, and it is sometimes cultivated. 
53. Dolichos L., 60 spp., Africa to East Asia. Dolichos has 
traditionally been the depository for odds and ends of the Phaseoleae. 
Recent work by Verdcourt (l9T0c) has reduced the heterogeneity, but 
some weeding perhaps still needs to be done. The three subgenera 
recognized by him, particularly subgenus Chloryllis (E. Mey.) Verde., 
perhaps deserve generic rank. 
5^ . Macrotyloma (W. & A.) Verde., 2k spp., Africa and Asia. 
Macrotyloma is the genus of horse grams. It is part of what was once 
Dolichos, but is distinguished by long vexillum appendages and remarkable 
tuberculate pollen. 
55. Sphenostylis E. Mey., 7 spp., Africa and India. This genus and 
all the following numbered in this subtribe seem peripheral members of 
the Phaseolinae. It resembles Centrosema in the flat style, naked calyx 
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interior, pod structure, and closed lower margin of the vexillum in bud. 
56. Nephrostylis Verde., 1 sp., holosericea (Bak.) Verde. 
Africa. Verdcourt (l970a) removed this species from Sphenostylis, in 
which it has always been an uncomfortable fit. Nephrostylis differs 
from Sphenostylis because of large bracteoles, ciliated calyx interior, 
keel joined along the upper as well as the lower sutures, toothed 
vexillary stamen, and the dilated stamen filaments. 
57* Austrodolichos Verde., 1 sp., A. errabundus (Scott.) Verde., 
Australia. Verdcourt (l970c) suspected a natural relationship between 
Austrodolichos and Nephrostylis. I agree, and would prefer to treat them 
as congeneric, based on the stigma-style structure, large bracteoles, 
the toothed vexillary stamen, and the swollen filaments. Dolichos 
subgenus Odontichos may be related to this pair of genera: it has 
large bracteoles and the toothed vexillary stamen. 
58, ?Centresema Benth. , ^ 5 spp., tropical America. Centresema 
is in need of monographic work. A review is underway at the 
University of Florida. Centrosema pubescens Benth. is grown in 
Australia as the pasture legume called centro. 
Centrosema has no certain affinity to any of the Phaseoleae 
subtribes, but does have some morphological attributes in common 
with certain genera of the Phaseolinae, therefore I place Centrosema 
in this subtribe. Although formerly placed in the Glycininae (Bentham 
1865a), it is surely nothing like Glycine, and does not even consistently 
lack the fascicle nodes which is necessary for inclusion in the 
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Glycininae. Centrosema has the flattened style of Austrodolichos, 
Sphenostylis and Nephrostylis, the carina fused above as in many 
Phaseolinae, and a naked calyx inside as in Sphenostylis « 
The petals are thick and fleshy, and have curious uncinate hairs, 
as in some Phaseolus relatives. A unique hook protrudes from the back 
of the vexillum. 
59. ?Periandra Benth., 7 spp., tropical America. Periandra has 
the naked calyx interior, uncinate hairs, and resupinate flowers of 
Centrosema, but differs because of the stigma-style and lack of a 
vexillum hook. 
60. ?Clitoria L., 70? spp. , mostly New World tropics. Clitoria 
is a peripheral member of the Phaseolinae, and is also only included 
with question in the Phaseoleae (Bentham (i860) also had some doubts 
on proper tribal placement). The genus is closest to the Phaseolinae 
because of the bearded style, and the uncinate hairs and resupinate 
flowers as in Periandra and Centrosema. 
I would prefer to see Clitoria divided into two genera along the 
lines of Bentham's (1858) sections. An Asian and African group 
(section Ternatea) is characterized by 5-9 leaflets per leaf and smooth 
seeds. An American group (Clitoria proper) has trifoliolate or 
unifoliolate leaves and sticky coated seeds. Paul Fantz of Gainsville 
Florida (personal communication), who is monographing Clitoria for 
his doctoral dissertation, does not subscribe to this division of 
the genus. 
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61. ?Clitoriopsis Wilczek, 1 sp., £. mollis Wilczek, Central 
African Republic. The species is probably related to Clitoria because 
of the naked calyx inside and the pubescent vexillum. 
6 2 .  ?Neorautanenia Schinz, 3 spp. , Africa. I do not know proper 
affinities of Neorautanenia. It has no beard, and has thick, crisp, 
waxy leaves unlike all other Phaseolinae. For (want of a better subtribal 
placement, I maintain the genus here in its traditional disposition. 
e. Glycininae 
Glycine group 
63. Eminia Taub. 6j. Nogra Merr. 
6k. Pseudeminia Verde. 68. Sinodolichos Verde. 
65 .  Pseudovigna Verde. 69 .  Glycine Willd. 
66. Pueraria DC. 70. ?Teramnus P. Br. 
Shuteria group 
71. ?Diphyllarium Gagnep. 75. Dumasia DC. 
72. TMastersia Benth. 76 .  Cologania Kunth. 
7 3 .  Teyleria Backer 77. Amphicarpa Nutt. 
7^ . Shuteria W. & A. 
Introduction 
Bentham (1037) placed modern genera of the Glycininae into his 
subtribes Glycineae (=Glycininae) and Clitorieae. The first corresponds 
in concept to my Glycine group and the second to my Shuteria group. In 
1865(a), Bentham merged these two into the Glycineae (=Glycininae) with 
the removal of the ill placed Galactia and Calopogonium to the Galactiinae, 
and Cyamopsis to the Galegeae. He added Teramnus, Kennedia, Hardenbergia 
and Platycyamus (as an acknowledged anomaly) to the Glycininae. Taubert 
(189I1) in Die Naturlichen Pflanzenfamilien and Harms (1906) in the 
Nachtrage merely repeated Bentham's treatment with the addition of new 
59 
genera: Eminla, Herpyza, Neorautanenia. and Baukea. Hutchinson ( 1 . 96k)  
was less critical then Taubert. He removed most of Taubert's and Harm's 
newly placed genera to other subtribes, and added Diphyllarium, 
Pseudoeriosema, Paraglycine (=Ophrestia), Pseudoglycine (=Ophrestia), 
Teyleria, and Clitoriopsis, to form a mere updated version of Bentham's 
(1865a) work. 
The Glycininae have thus grown by accretion and required major 
revision. After excluding the extraneous genera: Clitoria, Centrosema, 
Platycyamus, Periandra, Pseudoeriosema, Herpyza, Kennedia, Hardenbergia, 
Vandasia, and Clitoriopsis, I added Nogra to Verdcourt's (l970c) 
suggested alliance of Eminia, Pseudeminia, Pseudovigna, Sinodolichos, 
Pueraria, and affiliated this lot with Glycine, creating a group for 
Old World hairy plants with bristly fruits and generally black rough 
seeds. I reluctantly added Teramnus, of traditional alliance, that also 
has hairy fruits and rough seeds, but actual affinities may be elsewhere. 
The remainder of the Glycininae, which might b.-? considered as a subtribe 
apart from these genera, is my Shuteria group. It includes the 
obviously allied Shuteria, Amphicarpa, Dumasia, and Cologania, to which 
are added Teyleria, and hesitantly, Diphyllarium and Mastersia, the 
latter genus because of extreme resemblance of the long thin funiculus 
to that of Shuteria. 
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Synoptic key to the genera 
1. Lower calyx lobe at most half again as long as the lateral calyx 
lobes; bracteoles never as long, and rarely exceeding half the 
length of.the calyx. 
2. Pods dehiscent; seeds parallel to the pod axis. 
3. Stamens alternately aborted; persistent style of the fruit 
turned up into a hook 70. Teramnus 
3. Stamens all fertile; pod unhooked. . 
k. Stems strongly four-angled, from the corners of which 
descend brown hairs; fis. ça. 5 mm long 73. Teyleria 
4. Stems usually without strong angles, and without brown hairs 
on the corners; fis. longer than 5 mm. 
5. Claws of the alae and carina shorter than the blade; seeds 
usually rough-surfaced; often with a caruncle; ovary walls 
opaque; calyx lobes often distinct. 
6 .  Leaves unifoliolate 67 .  Nosra 
6. Leaves trifoliolate. 
7 .  Fis. 1 per node of the inflorescence. 
8. Fis. 12 mm or more long 68. Sinodolichos 
8 .  Fis. 9 mm or less long 69 .  Glycine subg. 
Glycine & So.ia 
7. Fis. 2 or more per node of the inflorescence. 
9 .  Plants African; lower alae spurs present. 
10. Bracts, bracteoles, and calyx lobes ending 
in 1 to several capitate glands....63. Eminia 
10. Bracts, bracteoles, and calyx lobes not 
ending in glands 6k. Pseudeminia & 
65. Pseudovigna 
9. Plants Asiatic; if African, lower alae spurs 
absent. 
11. Stipules produced below the point of 
insertion 66. Pueraria (group A) 
11. Stipules not produced below the point of 
insertion. 
12. Upper calyx teeth distinct...66. Pueraria 
(groups B & C) 
12. Upper calyx teeth united. 
69 .  Glycine wightii 
5 .  Claws of the alae and carina longer than the blade; seeds 
smooth surfaced, without caruncle; ovary walls often 
transparent; vexillum sigmoid from the side; calyx thin 
and glabrous on the inside, translucent; upper calyx lobes 
united. 
13. Calyx lobes truncate; flowers yellow 75- Dumasia 
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13. Calyx lobes evident; flowers usually red, never 
yellow. 
l4. Bracteoles absent ; 77» Amphicarpa 
lit. Bracteoles present. 
15. Plants American 76. Cologania 
15. Plants Asiatic Ih. Shuteria 
2. Pods flat and indéhiscent, with seeds on long funiculi, seeds 
transverse in the pods 72. Mastersia 
1. Lower calyx lobe more than 8 times as long as the lateral calyx lobes; 
bracteoles longer than the calyx 71. Diphyllarium 
Notable characters-—Glycine group 
1. Seed carunculate, black and shagreened 
2. Pods hairy 
3. Nodes often black 
Introduction—Glycine group 
This strictly Old World (save for some Teramnus, which is also 
included with question) group is unquestionably natural, but lacks strong 
defining characters. Tropical Asia is the center of diversity, and 
probably origin, with derivatives in Africa and Australia (Figure 2-3). 
Pueraria has characters I take to be primitive: branched or stipule 
bearing inflorescences, woody habit, fish poison chemicals, and more or 
less attached vexillary filament. In these features, it approaches the 
Diocleinae, in which it was previously included, but in all respects it 
belongs to this Glycine group. I see some resemblance between some 
anomalous Pueraria and Glycine species and some Shuteria species, and 
on this account suggest a genuine relationship between the Glycine group 
and the Shuteria group. But these anomalous species perhaps do not 
form a true bridge, but are merely generically misplaced. 
The African genera are well known, but the Asiatic ones are in bad 
need of review. Collections are usually old and scrappyi and the 
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Figure 2-3a. Distribution of Pueraria, Eminia, Pseudeminia, and Pseudovigna 
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Figure 2-3b. Distribution of Glycine 
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Figure 2-3c. Distribution of Shuteria, Nogra, and Teyleria 
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rich material at the Paris herbarium (only hinted at in scattered 
reports in the literature) awaits even the most superficial inspection. 
The genera—Glycine group 
63. Eminia Taub., 5-6 spp., Africa. Eminia is anomalous within 
the Phaseoleae by the clavate-glandular tipped calyx lobes, but it is 
so like the following two genera, that the three ought to be discussed 
together. Eminia was first described as a Rhvnchosia, and the genus has 
been carelessly placed in the Cajaninae by some (Hutchinson 1964). I 
cannot do better for this group than to repeat Verdcourt's (1970c) 
statements concerning first Pseudeminia then Pseudovigna; 
"Pseudeminia comosa has long been an unhappy fit in Rhvnchosia, in 
which it was first placed by Baker and subsequently maintained by all 
other workers. With Eminia, however, there is such a close relationship 
that it was at first considered best to accommodate it in that genus, 
but at subgeneric rank. To do this would undoubtedly blur the limits 
of what is a highly characteristic genus. In both, the indumentum of 
the foliage is almost identical; in neither are true glands present, as 
in typical Eriosema and Rhynchosia, and what pass for glands are I 
believe always the tubercular bases of hairs the tops of which have 
broken off. The floral structure is very similar in both, even down to 
the presence of a small thickened ridge on the blade above the claw of 
the wing, and usually a minute tooth on its lower margin. The style 
and stigma are extremely similar in both. It its foliage Pseudovigna 
[Harms) Verde, is also extremely similar and the ovary and fruit is 
practically identical in all three. Pseudovigna has a penicillate 
stigma and smaller inflorescences lacking the remarkable lanceolate 
bracts so characteristic of Pseudeminia. The.pollen of all three is 
similar, being ellipsoidal, zonitricolporate with a distinctively but 
closely reticulate exine and it is clear they form a natural group not 
closely related to any other African Phaseoleae." 
68 
"This [Pseudovigna argentea] is a striking species on account of 
the dense adpressed silvery hairs on the under-surfaces of the leaves and 
the spreading brown bristly hairs on the stems and pods. The species was 
unknown to Baker who suggested an identity with a Vigna (Fl. Trop. Afr. 
2:200 (1871)); it has always fitted badly into Dollchos and its sole 
resemblance rests in the pencillate stigma, a character of undoubted 
importance. In general appearance there is a marked similarity to 
Eminia Taub. and Pseudeminia Verde, and probably a genuine relationship, 
the three forming a group not allied to the Ca.laninae but nearer to 
Pueraria DC." 
Verdcourt's statements require clarification on two points: I 
have seen Pseudovigna and Pseudeminia in vivo, and the dark, swollen hair 
bases are easily confused with glands; all three genera have a penidilate 
stigma, not just Eminia and Pseudovigna as reported by Verdcourt. 
I fully agree with Verdcourt on a close tie of Eminia to Pueraria. 
Aside from the characters given for the Glycine group, these genera are 
like Pueraria in the following: 
1. The dark, prominent hair bases 
2. The presence of lower alae spurs 
3 .  The often congested inflorescences 
4. The lobed leaflets 
I suspect that these three genera are African derivatives from 
Asiatic Pueraria-like ancestors. 
6U. Pseudeminia Verde., U spp. , tropical Africa. Pseudeminia 
is close to Eminia, but lacks the clavate tipped calyx lobes. 
6 5 .  Pseudovigna (Harms) Verde., 1 sp., P_. argentea (Willd. ) Verde., 
Africa. Pseudovigna is, as mentioned under Eminia, close to the 
previous two genera. I think it is congeneric with Pseudeminia; 
Verdcourt distinguished Pseudeminia and Pseudovigna by style differences, 
but I think the differences are insignificant. 
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66. Pueraria DC., ca. 20 spp. , Asia. Pueraria is the largest genus 
in the Glycininae, and unfortunately the least studied. The most recent 
revision (Bentham l86t) is hopelessly outdated. Since Bentham's time, 
dozens of species names have been proposed within the genus, usually with 
no justification. The species are obviously diverse and seem, at 
least from herbarium material, to fall into species and species groups 
with ease. A monograph is very much needed, but would require study of 
Old World herbarium material, and particularly at least temporary 
residence at P. 
Bentham ( 1865a )  included Pueraria within the Diocleinae, but wrote : 
(from the Latin) "Genus in habit and legume like Phaseolus, approaching 
Galactia, and Dioclea in flower." Pueraria is, I believe in agreement 
with Verdcourt (l9T0c), closely allied with the Glycine group, 
and although Pueraria resembles Dioclea in many significant respects 
(e_._g_. often adnate vexillary stamen, woody stems, vexillum callosities, 
and physiologically active substances such as fish poison chemicals), 
the true affinities of Pueraria are to the Glycine group as a basal 
stock, in much the same way, as for example, the Alismaceae are near 
the Ranunculaceae in many respects, but these families represent 
primitive forms of divergent lines of evolution and therefore are 
asKociated with radically different larger groups. Sauer (1964) 
thought Pueraria anomalous within the Diocleinae. 
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Because Pueraria is closely related to Glycine and has not been 
subject of a modern monograph, I carefully examined the entire holdings 
at K. A tentative reorganization of the genus follows. This proposed 
infra-generic classification is based on number of flowers per node, 
stipule type, calyx type, callosities on the vexillum, and pod type. 
Conspectus of Pueraria 
Pueraria DC. (Neustanthus Benth., Zeydosa Lour. gg. Gomes, Glycine L. 
non Glycine sensu WiJld. et auct. mult.) 
Robust pubescent climbers or shrubs, roots woody or sometimes 
tuberous, stems herbaceous or woody 2-10 mm dia. Leaves large, pinnately 
trifoliolate, leaflets entire, scalloped or palmately lobed. Stipules 
often produced below the point of insertion, and then often bifid below. 
Stipels almost always present and rarely produced. Stems terete or 
angled. Inflorescence a pseudoraceme, single or paniculately clustered. 
Peduncle often with stipule-like bracts below. Flowers, sometimes 
appearing before, the leaves, (2)-3-(7) per fascicle. Bracts and 
bracteoles present. Calyx with 5 teeth, the upper 2 usually completely 
united. Petals usually blue-purple. Vexillum often thickened on the 
inner face. Alae spurred above and often below. Vexillary stamen 
united to or free from the others. Stigma often penicillate below. 
Legume usually hairy. Seeds black, minutely shagreened, and carunculate. 
Species all Asiatic, allied to Eminia Taub., Pseudovigna (Harms) 
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Verde., Pseudeminia Verde. (Verdcourt 1970c), and Nogra Merr., 
Sinodolichos Verde. , Glycine Willd., and Teyleria Backer. 
Three groups of species properly belong within the genus Pueraria; 
group A, species 1-11; group B, species 12-13; group C, species 1^ -17. 
Each of these three groups is sufficiently distinct that three genera 
could be maintained; however, tradition and stability of nomenclature 
would be better served by recognition of only one genus. A fourth 
group,(group D, species 18-23) consists of plants which ought to be 
removed from the genus. References given in parentheses behind authors' 
names indicate the source for synonomy. Absence of references indicate 
that the opinion of synonomy is my own. 
Key to the species of Pueraria (Groups A, B_ and Ç.) 
1. Fis. 3 per node (2 in 2- calycina); stipules produced below the point 
of insertion; upper calyx teeth completely united or almost so; 
vexillum often thickened on the inner face; pods usually flat. 
(Group A) 
2. Fis. less than 7 mm long; fruits bristly mainly on edges; Ifts 
lanceolate; stipules caducous, leaving a line scar; Philippines 
and Malay Peninsula 11. 2- pulcherrima 
2. Fis. more than 10 mm long; fruits, if bristly, on sides as well as 
edges; leaflets often lobed; stipules usually present, or if lost, 
an oval scar remains. 
3. Pseudoraceme never branched, and never with stipule-like bracts 
on the lower portion. 
U. oStipels of lateral leaflets produced below, as well as above 
the point of insertion; alae with a lower as well as an upper 
spur; leaves always prominently three lobed, or with ça. 5 
scallops about the margins forming distinct points at their 
junction; upper 2 calyx lobes minutely distinct. 
5. Plant woolly pubescent; Ifts. with broad scallops, resulting 
in 5-7 distinct teeth; fis. paired on the inflorescence; 
calyx lobes more than 3 times the length of the tube. 
1. P.. calycina 
5. Plant slightly pubescent; Ifts. with 3 large lobes; fis. 
in 3's on the inflorescence; calyx lobes about the length 
of the tube 2. P. edulus 
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4. Stipels of lateral leaflets not produced below; alae with 
only an upper spur; leaves lobed or not; upper 2 calyx teeth 
completely united. 
6. Fis. l4 mm or more long 3. P_« lob at a 
6. Fis. 10 mm or less long U. P. montana 
3. Pseudoraceme branched and/or with stipule-like bracts on the 
lower portion. 
7. Lower calyx lobe h-S times the length of the tube, about as 
long as the corolla; inflorescence not branched, with 
stipule-like bracts on the lower portion; vexillary stamen 
free 8. 2- lacei 
7. Lower calyx lobe more or less equal to the tube, at most 
half the length of the corolla; inflorescence branched, with 
or without stipule-like bracts on the lower portion; 
vexillary stamen free or united to the others. 
8. Fruits with thin tan walls allowing the outlines of the 
seeds to be seen; inflorescence copiously (often 5-10) 
branched, long and open. 
9. Vexillary stamen free; lower calyx lobe about as long 
as the tube; fruits conspicuously fuzzy..7. P. tuberosa 
9. Vexillary stamen united; lower calyx lobe shorter than 
the tube; fruits almost naked. 
10. Inflorescence often greater than 3 dm long; lower 
ala spurs present 5« P. candollei 
10. Inflorescence often less than 2 dm long; lower ala 
spurs absent 6. P. mirifica 
8. Fruits without thin walls; inflorescence branched but once 
or twice, condensed, foxtail-like. 
11. Inflorescence with prominent bracts on the lower 
portion; bracteoles as long as the calyx tube. 
9. 2" a-lopecuroides 
11. Inflorescence without bracts on the lower portion; 
bracteoles less than half the length of the calyx 
tube 10. 2" sikkimensis 
Fis. 4 or more per node; stipules not produced; upper calyx teeth 
distinct; vexillum face without thickenings; pods flat or terete. 
12. Seeds barrel shaped; fruits with papery partitions between the 
seeds, terete; ça.. 20 seeds per pod. (Group B) 
13. Calyx £a. k mm long, the lobes acuminate; corolla ca. 8 mm 
long 12. 2" Phaseoloides 
13. Calyx ça. 6 mm long, the lobes subulate to acuminate; corolla 
ca. 20-25 mm long 13. P_. subspicata 
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12. Seeds flattened; fruits without papery partitions between seeds, 
flat; ça. 5-10 seeds per pod. (Group C;, The following four 
species are very poorly known, hence the following key is 
unsatisfactory. tella is too poorly known to even be included 
in the key.) 
lU. Inflorescences long, with hard persistent bracts; pods 
heavily pubescent; Ivs. velvety ..lU. P. collettii 
lU. Inflorescences short, without hard persistent bracts; pods 
not so pubescent; Ivs. not so pubescent. 
15. Pods more than U cm long 15- P.* stricta 
15 .  Pods less than 1+ cm long 16 .  P. brachycarpa 
Group A. This group constitutes the bulk of Pueraria. It is 
readily distinguished from the remainder of the genus by the three 
(two in 2" calycina) flowers per node of the inflorescence and the 
stipules produced below, as well as above the point of insertion. 
Sometimes these lower stipule lobes are bifid. Species 5, 6, 7, 9» 10, 
and 11 have branched inflorescences. The type for the genus 
(p. tuberosa) belongs here, as well as the variable and widely introduced 
Kudzu vine (P. lobata). 
1. P_" calycina Franchet 
P. forrestii Evans 
I am baffled at Evans naming this plant some 30 years after 
Franchet: the type specimens for each name are virtually identical. In 
addition, Evans makes no mention of Franchet*s name in his species 
description. I can only assume that Evans was unaware that Franchet 
had earlier named it. This hairy plant is distinctive by the two 
flowers per node, the irregularly pointed leaflet margin, the exceedingly 
long calyx lobes and the prominent lower ala spur. 
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2. 2" edulus Pampan. 
P. bicalcarata Gagnep. 
2' quadristipellata Clarke 
These plants are easily recognized by the produced lateral stipels. 
They are most probably conspecific, the three names resulting from 
independent studies in three different countries in 1910, 191^ , and 1916. 
3. 2" lobata (Willd.) Ohwi 
P. argyi Levl.&Van. - (Lauener 1970) 
P. bodinieri Levl.&Van. - (Gagnepain 1916; Lauener 1970) 
P. caerulea Levl.&Van. - (Gagnepain 1916; Lauener 1970) 
P. chinensis (Benth.) Ohwi - (Bentham l867; Merrill 1910; 1923) 
P. hirsuta (Thunb.) Matsum - (Ohwi 1936; Merrill 1923; 
Lauener 1970) (later homonym for P. hirsuta Kurz) 
P. koten Levi. - (Lauener 1970) 
P.. neo-calodonica Harms 
P. novo-guineensis Warb. - (Baker 1916 )  
P. thornsomi Benth. - (Prain 1897) 
P. thunbergiana (Sieb. & Zucc.) Benth. - Lauener 1970) 
P. triloba (L.) Makino? - (Ohwi 1936 ;  Merrill 1935) 
£. lobata suffers from both biological and nomenclatural diff­
iculties. The species is variable, as suggested by the formidable 
synonomy. For a discussion of nomenclatural difficulties, cf. 
Verdcourt (1968 ) .  
h. P_" Montana (Lour. ) Merr. 
P. tonkinensis Gagnep. - (Merrill 1935; Verdcourt I9 6 8 )  
This species is very close to the former, but seems to be distinct 
by its smaller habit. 
5. P. candollei Grah. 
6. 2' mirifica Airy Shaw & Suvatabandhu 
7 .  P. tuberosa DC, 
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8. P^ . lacei Or ait 
This species is much like 2» calycina in overall facies, calyx 
structure, and the free vexillary stamen, but differs by the lack of 
lower alae spurs, and many subtle characters. I suspect a closer 
natural relationship between the two than this sequence suggests. 
9. P.. alopecuroides Craib 
As the name suggests, jP. alopecuroides has foxtail-like inflores­
cences. A similar inflorescence occurs in the next species. 
10. 2" s ikkimensis Prain 
11. 2" pulcherrima (Merr.) Merr. 
P. textilis K. 8chum. & Lauter. 
£.• warburgii Perk. -(Merrill 1923) 
Group B_. These species are distinguished from the rest of the 
genus by the many barrel-shaped seeds per pod. 
12. P_. phaseoloides (Roxb. ) Benth. 
P. .javanica (Benth. ) Benth. 
P. sericans (Miq.?) Koord.-Schum. - (Baker 1916; Bentham I867 )  
13. P. subspicata Benth. 
Many have sunk this last species into the former; however, Prain 
(1897) strongly opposes this: 
"It is impossible to assent to the reduction of this species to 
P. phaseoloides; the leaves are almost always more deeply lobed, the 
flowers are always very much larger—the calyx.being «35, the corolla 
• 8-1 in. long.; the pods are usually longer, are always broader and have 
the sutures, especially the dorsal, slightly thickened. There are 
moreover no intermediates to be found among the specimens in Herb. 
Calcutta, which include representatives of 20 gatherings of P. 
phaseoloides and 27 gatherings of P. subspicata." 
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Group C_. These four species are from Burma and associated areas. 
It is possible that these rare plants should be removed from Pueraria 
and allied in some manner with Glycine wightii and Shuteria with which 
they share some characters of inflorescence, flower and general habit. 
Species circumscriptions in this group are particularly unsatisfactory 
as explained by Prain (l897): 
"This [P^ . collettii] is extremely near 2- striata Kurz, but differs 
in having longer axillary racemes with soft hardly persistent bracts; in 
having pubescent pods with thicker valves and in having densely pubescent, 
indeed almost velvety leaves, . . . 
" . . .  I t  i s  v e r y  s t r a n g e  t h a t  a l t h o u g h  t h i s  s p e c i e s  [ P .  collettii]. 
has been found so plentifully, none of our Calcutta collectors have 
again met with P_. striata, P_. hirsuta [probably a true Ophrestia] or 
hrachycarpa, three species described in this journal (vol. xlii) by 
the late Mr. Kurz, and all of them described from rather inadequate 
material; none of the three are in flower and of none were there 
duplicate specimens for distribution, P. brachycarpa 
indeed looks as if it might only be a short podded variety of P. 
striata, and it is within the bounds of possibility that when their 
flowers are known it may be necessary to reduce the one to the other 
and unite 2- Collettii with the two." 
1^ . 2' collettii Prain 
2- siamica Craib - (Craib 1928) 
15. 2" striata Kurz 
16 .  2- brachycarpa Kurz 
17 .  2" bella Prain 
Group D. These plants should probably be transferred out of 
Pueraria. 
18 .  2- peduncularis Grah. 
2* yunnanensis Franchet 
2. assamica - not effectively published 
The minute bracteoles, puckered calyx base and flat, papery pods 
of 2" peduncularis do not fit into any Pueraria group. Seed structure 
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is like Shuteria or Glycine wightii, but this similarity may be only 
coincidence. 
19. P. vallichii DC. 
P. composita Grah. - (Bentham I867 )  
P. rigens Craib 
This species is surely anomalous in the genus, but fits nowhere 
else well. It approaches Shuteria in some respects: the red, resupinate 
flowers which articulate above the bracteoles, and the shiny dark 
seeds. The overall impression is, however, totally against Shuteria. 
20. ]P. barbata Craib 
The type specimens are surely a species of Teyleria. 
21. P_. hirsuta Kurz 
This is an Ophrestia. 
22. 2" stracheyi Bak. 
The only poor material I have seen resembles a Shuteria. 
23. P. tetragona Merr. 
This is a Teyleria. 
Excluded names 
1. 2" anabaptis Kurz = Shuteria hirsuta Bak. 
2. 2" chaneti Levi. = Vigna radiata (L.) Wilczek 
3 .  P. ferruginea Kurz = Shuteria hirsuta Bak. 
it. P_. ficifolia (Benth. ) L. Bolus = Neorautanenia ficifolius 
(Benth.) C. A. Smith 
5 .  P_' hochstetteri Chiov. = Neorautanenia mitis (A. Rich.) Verde. 
6. 2- Ttiaclurei (Metcalf) F. J. Hermann = Sinodolichos lagopus 
(Dunn) Verde. 
7. ]P. rogersii L. Bolus = Neorautanenia amboensis Schinz. 
8. P_. sequini Levi. = Dunbaria pulchra Benth. 
9. P. strobilifera MSS Kurz = Shuteria hirsuta Bak. 
Names of uncertain disposition with suggested identities 
1. P. harmsii Rech. - probably variant of P. lobata 
2. JP. pilosissima Bak. 
3 .  P. volkensii Hosokawa - probably variant of P. lobata 
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Index to Pueraria 
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9 
= Shuteria hirsuta Bak. 
= 3 
= 18 
20 
17 
= 2 
= 3 
16 
= 3 
1 
5 
= Vigna radiata (L.) Wilczek 
= 3 
l4 
= 19 
2 
= Shuteria hirsuta Bak. 
= Neorautanenia ficifolius 
(Benth.) C. A. Smith 
= 1 
21 
= 3 
= Neorautanenia mitis (A. Rich.) 
Verdc. 
= 12 
= 3 
8 
3 
= Sinodolichos lagopus (Dunn) 
Verdc. 
6 
k 
= 3 
18 
12 
11 
= 2 
= 19 
= Neorautanenia amboensis Schinz. 
= Dunbaria pulchra Benth. 
= 12 
= l4 
10 
22 
15 
= Shuteria hirsuta Bak. 
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tetragons Merr. 23 
textilis K. Schum.&Lauter. = 11 
thorasoni Benth. = 3 
thunbergiana (Sieb.&Zucc.) Benth. = 3 
tonkinensis Gagnep. = 1+ 
triloba (L.) Makino? = 3 
tuberosa DC. 7 
vallichii DC. 19 
warburgii Perk. = 11 
yunnanensis Franchet = i8 
67 .  Mogra Merr. , 3-U spp. , tropical Asia. The leaves of Nogra 
are unifoliolate, a condition which probably unites species which by-
other standards would be distributed among three genera. The two 
species that I dissected (N. grahami (Wall.) Merr. and N. dalzellii 
(Baker) Merr.) are quite different from each other, and probably 
represent independent lines arising from a Pueraria-like stock. The 
third species, N_. filicaulis (Kurz) Merr., is surely not congeneric. 
The type specimens are lost; the only other known collection was made 
recently, from which specimens were distributed to K and CAL. The 
specimens surely fit the original description, and are the source 
of a recent review of the species (Panigrahi and Tiwari (1975). It 
has no characters which recommend it to this genus or subtribe: the 
leaves are often trifoliolate, the petals seem yellow, and the seeds 
are green-black splotched and strophiolate, and the vexillum has two 
lamellar appendages. The overall impression shouts Phaseolinae, but 
until adequate material is acquired, a realignment into a proper genus 
would be premature. I am ignorant of the fourth recently described 
species. 
68. Sinodolichos Verde. , 2 spp. , Asia. Verdcourt (l970c) allied 
this genus with Pseudovigna, Dysolobium, and Pueraria. I think 
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I>ysolobimn is not closely related as discussed under that genus. 
But with Verdcourt I agree on an alliance to Pseudovigna and Pueraria. 
and would add the Glycine group (genera 63-70) to this list. The 
bristly fruits, black minutely granular seeds, pale purple (blue or 
white?) flowers are telltale signs of this affinity. Sinodolichos 
approaches Pueraria in the long, united upper calyx lobes, and Glycine 
in the single flower per fascicle (observed in oxyphyllus (Benth.) 
Verde.). 
Pueraria maclurei (Metcalf 19^ 0) is a synonym for Sinodolichos 
lagopus (Dunn.) Verde. 
69 .  Glycine Willd., 11 spp., Africa, Asia, and Australia. Were . 
it not for the inclusion of the soybean, _G. max (L.) Merr., few people 
would know the genus Glycine. It has a troubled taxonomic history. 
As stated by Bentham (1865b), the genera Glycine and Dolichos have been 
receptacles for Phaseoleae having no clearly defining characters, and 
therefore, the reworking of Glycine has primarily involved the removal 
of discordant elements. 
Bentham (1865b) was the first to give a rational account of the 
genus, which he divided into three sections: (currently accepted 
synonyms are given in brackets) 
Section So.la 
1. G_. so.la Sieb. et Zucc. [G^ . max (L. ) Merr.] 
2. G. hedysaroides Willd. FOphrestia hedysaroides (Willd.) Verde.] 
3. G. pentaphylla Dalz. in Hook. [0. pentaphylla (Dalz.) Verde.] 
k, G. Lyallii Benth. [0_. lyallii (Benth.) Verde.] 
Section Johnia 
5. G. .lavanica Linn. [G. wight ii (W.&A. ) Verde.] 
Section Leptolobium (ex Bentham l86k) 
6. G. falcata Benth. 
7. G. clandestina Wendl 
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8. 2" Latrobeana Benth. 
9» G. tabacina Benth. 
10. 2" sericea Benth. [G. canescens F.J. Hem.] 
11. G. tomentosa Benth. [G. tomentella Hayata] 
Harms (1915) while summarizing African Glycine species, expanded . 
the genus in a casual manner: 
Series (Reihe) 1. Javanicae 
G. .javanica L. [G. wightii (W.&A.) Verde.] 
G. pseudo.javanica Taub. [G. wightii (W.&A.) Verde.] 
G_. andongensis Welw. [Pseudoeriosema andongense (Bak. ) Hauman] 
G_. mi cans Welw. [Teramnus mi cans (Bak. ) Bak. _f. ] 
G_. buettneri Harms [Teramnus buettneri (Harms) Bak. ^ . ] 
G. Petitiana (A. Rich.) Schweinf. [G. wightii (W.&A.) Verde.] 
G. repens Taub. [Teramnus repens (Taub.) Bak. f_.] 
G. gilletii DeWild. [Teramnus uncinatus (L.) Sw.] 
G_. kisantuensis DeWild [Galactia tenuiflora (Willd.) W.&A.] 
G. Ringoetii DeWild. [Teramnus uncinatus (L.) Sw. 
Series 2. Hedysaroideae 
G. hedysaroides Willd. [Ophrestia hedysaroides (Willd.) Verde.] 
Series 3. Eriosematoideae 
G_. borianii (Schweinf.) Bak. [Pseudoeriosema borianii (Schweinf.) 
Hauman 
G. holophylla (BaJk. ^ . ) Taub. [P. andongense (Bak.^ . ) Hauman] 
G. longipes Harms [^ . longipes (Harms) Hauman] 
G_. Bequaertii De Wild. [P. andongense (Bak. ) Hauman] 
G_. moerensis De Wild. [^ . moeroense (De Wild.) Hauman] 
G. homblei De Wild. [P. andongense (Bak. f.) Hauman] 
Series Tephrosioideae 
G. oblongifolia (E. Mey) Harms [Ophrestia oblongifolia (E. Mey.) 
H. M. L. Forbes] 
G. wilmsii Harms [0_. oblongifolia (E. Mey.) H. M. L. Forbes] 
G. digitata Harms [O. digitata (Harms) Verde.] 
G.' cordifolia Harms [Desmodium cordifolium (Harms) Schindl.] 
G_. hispida Maxim. [G. max (L.) Merr.] 
Hermann (1962) followed Bentham closely, and was mostly concerned 
with the removal of species improperly assigned to Glycine since 
Bentham's time. He named two new genera, Paraglycine and Pseudoglycine, 
into which he placed many of the removed species. Both of these 
genera, which Hermann assumed closely allied with Glycine, are referred 
to Ophrestia in the present treatment. The Hermann classification: 
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Subgenus Leptocyamus (Benth.) F. J. Herm. 
1. G' clandestina Wendl. 
2. G. falcata Benth. 
3. G. latrobeana (Meissn.) Benth. 
G. canescens F. J. Herm. 
5. G. tabacina (Labill.) Benth. 
6. G. tomentella Hayata 
Subgenus Glycine L. [error: author citation forbidden] 
7. G. petitiana (A. Rich.) Schweinf. [G. wightii (W.&A.) Verde. 
8. G. .lavanica L. [G. wightii (W.&A. ) Verde.] 
Subgenus Soja (Moench.) F. J. Hermann 
9. 2" ussuriensis Regel&Maach. [G. so.ja Sieb.&Zucc.] 
10. 2" max (L.) Merr; 
Verdcourt ( 1966 ;  1970a; 1971b) made two startling, clarifying 
discoveries: l) The presumed type of the genus, G. .iavanica L. , was 
Hermann (1962) claims G^ . falcata lacks cleistogamous flowers, but I 
have seen them, as well as underground pods, on greenhouse plants. 
name Glycine Willd. , typified by G_. clandestina Wendl. , was conserved 
over Glycine L. (Stafleu 1972). Unavoidably, G. .iavanica auct. mult. 
non L. is now G_. wightii (W. & A.) Verde. , and subgenera Leptocyamus 
(Benth.) Hermann and Glycine sensu Hermann are now subgenera Glycine 
and Bracteata Verde, respectively. 2) The plant formerly called 
G_. ussuriensis Regel & Maack. , should be called G_. so.1a Sieb. & Zucc. 
The change is based on the finding that G_. so.ja is not a new combination 
which brings the specific epithet from Dolichos so.ja, as had been 
previously casually accepted, but rather G. so.ja is a new name which 
applies to a different plant than Dolichos so.ja. Therefore G. so.ja 
was free to be used instead of G.. ussuriensis. The Verdcourt 
classification; 
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Glycine Willd. 
Subgenus Glycine 
1: G. clandestina Wendl. 
2. G. falcata Benth. 
3. G. latrobeana (Meissn.) Benth. 
G_. canescens F. J. Hermann 
5- G. tabacina (Labill.) Benth. 
6. G. tomentella Hayata 
Subgenus Bracteata Verde. 
7. G. vightii (W.&A.) Verde. 
Subgenus So,1a (Moench) F. J. Hermann 
8. G. so.ja Sieb.&Zucc. 
9. G. max (L.) Merr. 
Verdcourt realized that Ophrestia H. M. L. Forbes was congeneric 
with Pseudoglycine and Paraglycine of Hermann, and he reasonably combined 
these genera. However, he thought Ophrestia to be allied to Glycine, 
with which I take exception as explained under my treatment of the 
Ophrestiinae. 
Verdcourt'G interpretation of Glycine, with perhaps slight revision, 
is likely stable. Except for necessary name changes, the subgenus 
Glycine, which is primarily Australian, remains unchanged since Bentham 
(l864). Bentham thought some of these Australian species might be 
reducible to varieties of G^ . tabacina or G_. clandestina, and I agree. 
But two species are strikingly different and cannot be reduced to 
synonymy: G_. falcata is distinct in habit, short falcate pods, smooth 
seeds, and underground flowers and pods (Hymowitz and Newell 1975). 
Hermann (1962) claims G_. falcata lacks cleistogamous flowers, but I 
have seen them, as well as underground pods, on greenhouse plants. 
_G. canescens is especially distinct because of rectangular seeds. 
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I puzzle over alternative treatments for the subgenus So.1a« There 
are three entities: G^ . so.ja, a wild form; G. gracilis, a weedy form; 
and 2" max» a cultivated plant. G. so,1a differs from G. max in its 
delicate twining rather than erect habit, smaller flowers (4-6 mm long 
as opposed to 6-7 mm long), smaller dehiscent pods, and darker smaller 
seeds. G_. gracilis is intermediate between G_. soja and G_. max, and may 
be a natural hybrid derivative (Hymowitz 1970). Hermann (1962) counts 
two species: G. max and G. soja; the weedy form is considered to be con-
specific with G. max. Piper and Morse (19IO), Bentham (1865b) and Harlan 
and de Wet (l97l) prefer to regard all three of these taxa as forms of 
one species, G^ . max. I prefer to more accurately account for variation 
by recognizing three species, with full realization that these species 
are interconnected enough that some workers could reasonably argue 
for a consolidation. 
Hermann ( 1962 )  believed the cultivated plant to be derived from 
G^ . soja. Although I agree with this presumed derivation, I find irony in 
the closer similarity of the derived cultivated plant to extrageneric 
wild relatives, e_. Puer aria and Sinodolichos, than to the wild form 
in the general robustness of the plants, large, more fuzzy leaves and 
pods. If we logically assume a derivation of extra-Glycine progenitors 
to _G. s0.1 a and then to G. max, we must assume a sort of in-again, 
out-again evolution for these admittedly superficial characters. 
_G. wightii is improperly included in Glycine. It differs from 
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the remainder of the genus by many morphological traits (Table 2-8), 
and has somatic chromosome counts of 22 or 44 as opposed to 40 or 80 
for the other Glycine species. Mies and Hyimowitz (1973) distinguished 
_G. vigçhtii from the rest of the genus on the basis of electrophoretic 
banding patterns of seed proteins. I intend to remove G. wightii from 
Glycine and place it in its own genus allied with Shuteria, with which 
it shares, in part, a tropical Asian distribution. Previous generic 
names are Johnia, Notonia, and Bi.iacia, but the first two are taken 
for other flowering plants. 
Another plant should be reckoned with during any discussion of 
proposed changes; Verdcourt (l9Tlb) came across two scrappy specimens 
collected in Africa which are probably a new species of Glycine. 
He named this plant _G. sp. A, because there was inadequate material 
for an acceptable description. I have grown plants of G. sp. A 
from seeds taken from herbarium material, but the plants remain 
vegetative. 
The subgenus Glycine and the subgenus So.ja are probably derived from 
Pueraria-like ancestors in tropical Asia (from which center all 
derivatives of other Glycininae extend). From this tropical center, 
species in the subgenus Glycine have successfully invaded Australia 
and associated areas, and the wild form in the subgenus Soja has invaded 
central and northern Asia. Glycine wightii and G^ . sp. A, on the other 
hand, have expanded from India into prosperity in Africa. 
Table 2-8. Taxonomically useful attributes of Glycine spp. 
Species 
1 2 3 
Attributes^  
4 5 6 7 8 9 10 11 
1. G. clandestina 40 _ Australia, Pac. Isl. P + 1 G PALM +- h-8 D 
2. G. falcata ItO - Australia P + 1 G PALM - 2-3 D 
3. G. latrobeana ? ? Australia P + 1 ? PALM ? ? D 
k. G. canescens Î+0 - Australia, P + 1 GP PIN +- (2)-5-7 D 
5. G. tabacina 80 - Australia, S.E. Asia P + 1 G PIN +- 3-6 D 
6. G. tomentella U0,80 - Australia, S.E. Asia P + .1 ? PIN • +- 3-7 D 
7. G. soja ho - Asia P - 1 G PIN +- 2-k D 
8. G. gracilis Uo - Asia A? - 1 9 PIN — ? ? 
9. G. max 1+0 - Cultigen A — 1 G PIN — 2-3 D 
10. G. wightii 22,hk + Africa, India, etc. P — 3+ P • PIN +-? 3-8 U 
11. G. sp. A 1 + Africa P 3+? ? PIN +- ? ? 
A^ttribute 1 = Somatic chromosome count (Mies and Hymowitz 1973; Hymowitz and Newell 1975); 2= 
Canavanine present (+) or absent (-) from seeds; 3 = Distribution; U = Plants Annual or Perennial; 
5 = Cleistogamous flowers present (+) or absent (-); 6 = Flower number per fascicle; 7 = Calyx inside 
Glabrous or Pubescent; 8 = Leaves PINnately or PALMately compound; 9 = Seeds shagreened (+) or 
smooth (-); 10 = Seed number per pod; 11 = Upper calyx lobes entirely United or slightly Distinct. 
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TO. ?Teramnus P. Br., 8 spp. , pantropical. Verdcourt (l9T0a) 
reviewed the species of Teramnus. The genus is remarkable by the 
alternately aborted anthers, pods with a hooked persistent style, 
and alae hairs. Traditionally, alliance has been with Glycine, probably 
because of the small flowers and often sculptured seeds. I suspect 
that these similarities are only superficial. The pantropical 
distribution is inconsistent with the generally Asiatic distribution 
of the remaining Glycininae. 
Notable characters—Shuteria group 
1. Seeds reniform, smooth surfaced, without caruncle or strophiole 
2. Funiculus long and slender 
3. Ovary walls thin 
4. Vexillum sigmoid from the side 
5. Calyx thin and glabrous from the inside 
6. Upper calyx lobes united 
7. Petal claws long 
Introduction—Shuteria group 
The Shuteria group includes the firm members Shuteria, Dumasia, 
Cologania, and Amphicarpa. Teyleria is affiliated by way of Shuteria 
hirsuta, but Diphyllarium and Mastersia are peripheral, and I place 
them here with hesitation. 
Asia is the center of diversity; derivatives are found in Africa 
and the Americas (Figure 2-3). 
The genera—Shuteria group 
71. ?Diphyllarium Gagnep. . 1 sp., D_. mekongense Gagnep., Indo-
China. I am uncertain concerning the relationships of the very rare 
Diphyllarium, partially because of the paucity of satisfactory material 
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for study (only three specimens seen). In fruit, the plant looks much 
like the Asiatic Ophrestia laotica, but a flower dissection reveals 
that it cannot be allied with Ophrestia; the petals are glabrous, and 
the keel is not shaped as in Ophrestia. I am reluctantly placing it 
with Shuteria because of the red flowers, naked calyx inside, and 
shiny dark seeds. 
72. ?Mastersia Benth., 2 spp.?, Indo-Malaya. Bentham (l866) 
associated this genus with Pueraria and Dioclea, and Harms (19II) allied 
it with Pueraria. This judgment is supported by the heavy stamen tube, 
large disc, large almost winged pod, and a Pueraria-like lower ala 
spur. I prefer an alliance with Shuteria, on account of the reniform 
seeds and long funiculi. Bentham (1866) described the indehiscent pods 
with the odd vertical seed position as anomalous amongst the Phaseoleae; 
my survey confirms this. 
73. Teyleria Backer., 1 sp., koordersii (Backer.) Backer, Asia. 
Tevleria is distinct by the sharply four angled stems with brown reflexed 
hairs on the edges. The pods are long and septate, and the flowers are 
small. Two species of Pueraria, P. barbata and 2» tetragona undoubtedly 
ought to be transferred here. I have tentatively allied this genus 
with Glycine wightii, with which it shares more than one flower per 
fascicle, a calyx pubescent inside, and a more or less constricted pod. 
7^ . Shuteria W. & A., 5 spp., Indo-Malaya. Shuteria occupies 
the hub of a series of relationships with Amphicarpa. Cologania. Dumasia. 
and perhaps Teyleria, Pueraria, and Glycine wightii. The recent 
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revision by Van Thuan (1972) includes five species; Shuteria vestita 
W. & A., S_. involucrata (Wall.) W. & A., S_. suffulta Benth., S_. arm arnica 
Gagnep., and S_. hirsuta Bak. The last species differs from the others 
by the purple rather than red flowers, the inflexed auricles of the 
vexillum, the numerous, more or less square reticulate seeds, the 
septate pods, and the generally larger leaflets with the terminal 
leaflet conspicuously larger than the laterals. S_. hirsuta was placed 
in Pueraria by Kurz, and Prain (189T) and Craib (19II) agreed with 
this viewpoint. This species is indeed anomalous in Shuteria, but it 
is much more out of place in Pueraria. The naked, thin calyx with 
united upper lobes, the long petal claws, and the lack of vexillum 
callosities are more Shuteria-like. The.species also resembles Teyleria 
and Glycine wightii, particularly the former by the septate, many 
seeded, dark hairy pods. For Glycine wightii, Wight and Walker-Arnott 
(183^ ) named the genus Notonia (or Johnia), which they claimed differed 
from their new genus Shuteria by such slight characters that they feared 
censure. 
The disposition of Shuteria anomala Pampin. has been equivocal. 
Harms (1921) treated it as a variety of Amphicarpa edgeworthii Benth. 
and Gagnepain (1916) equated it with 8^ . ferruginea Baker (S^ . hirsuta?). 
It is, I agree with Harms (l92l), in most respects an Amphicarpa, 
but it has bracteoles, albeit at times small, that are otherwise unknown 
in the genus Amphicarpa. The interface between Shuteria and Amphicarpa 
in Asia needs more study; the recent revision of Shuteria by Van Thuan 
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(1972) and the revision of Amphicarpa by Turner and Fearing (1964) 
are disappointingly quiet on this problem. 
75- Dumasia DC., 5-10 spp. , Asia (12. villosa in Africa). Dumasia 
is much like Shuteria and Amphicarpa because of the resupinate flowers 
and similar seeds (only D. villosa has seeds of a different sort: they 
are globose and blue-black). The genus is amply distinguished from 
Shuteria and Amphicarpa, however, by the obsolete calyx teeth, the 
yellow flowers, and the medially swollen style. 
76. Cologania Kunth., 10 spp.. Central and South America. This 
genus is clearly in the Shuteria group, and perhaps closest to Amphicarpa, 
with which it shares cleistogamous flowers. The genus differs from 
Amphicarpa by many characters, however, including the hairy calyx 
inside, presence of bracteoles, short style, perennial duration, and 
numerous ovules. Only Taubert (189k) merged Cologania with Amphicarpa. 
Harms (l92l). Fearing (1959), and I agree in distinguishing the genera. 
77. Amphicarpa Nutt., 3 spp., Asia, Africa, North America. The 
three species occupy separate continents: A. bracteata (L.) Fernald 
in North America, A. edgeworthii Benth. in Asia, and A. africana 
(Hook. 2" ) Harms in Africa. The first two are virtually identical, 
as noted by Bentham (1858) and Turner and Fearing (196U), and would 
long ago have been merged were it not for their continental isolation. 
The African species is evidently distinct, but clearly an Amphicarpa, 
by the lack of bracteoles, the few ovules per ovary, the abruptly 
upturned thin style, and the long tubular disc. Fearing (1959) suggested 
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that A. africana is intermediate between the other Amphicarpa species 
and Cologania, and that it might represent the form from which other 
•Amphicarpa species arose. With this I must disagree: the African 
species has well-developed Amphicarpa features, and even though it 
does have Shuteria-like seeds, it is scarcely a morphological intermediate 
between the two genera. I would much prefer an Asiatic origin for 
the genus from some ancestor resembling Shuteria axiomala. 
f. Ophrestiinae 
78 .  Qphrestia H. M. L. Forbes 80 .  Cruddasia Frain 
79. Pseudoeriosema Hauman 
Notable characters 
1. Petals pubescent outside 
2. Seeds strophiolate 
3. Calyx naked inside 
Vexillum often panduriform 
5. Flowers geminate 
6. Keel petals united only along bottom 
7. Stipels obscure 
8. Leaflets 1-7 
Introduction 
The first two genera of this subtribe have long been confused with 
Glycine, and even recently have been considered allied to it (Verdcourt 
1970a). They have also been given names under genera of the Cajaninae, 
an understandable mistake, I believe, because they have the obscure 
stipels, the pubescent petals, and the strophiolate seeds of the 
Cajaninae. 
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The genus Ophrestia was created by removal from Tephrosia, of 
which it is an anagram, and for an affinity to Tephrosia I argue for 
the entire Ophrestiinae. Ophrestia's supposed resemblance to Glycine 
is only superficial. I suspect the origin of the Ophrestiinae to be 
Asia, with Tephrosia kerrii, 2» vestita, T_. Candida, T. wyanaadensis 
Drumm., 2» fusca, 2» pulcherrima Wight, 2' roxburghiana, and T_' vogelii 
Hook, as close relatives. The Asiatic Cruddasia and some similar 
Asiatic Ophrestia have pinnately compound leaves. Other Ophrestia, 
and the closely related Pseudoeriosema of Africa, have fewer leaflets 
and often panduriform vexilla, and are likely derived. Leaf and 
leaflet reduction may be analogous to that within Tephrosia as the 
plants become more herbaceous (Dormer 1946). These Ophrestiinae 
have, in common with Tephrosia, distinctive silky petal hairs, 
strophiolate seeds, and obscure stipels. I am fully aware from 
conservations with Roger Polhill that my views on a Tephrosia alliance 
conflict with the prevailing tenet as elucidated by Verdcourt (l970a). 
Synoptic key to the genera 
1. Flowers 2-5 per fascicle; calyx pubescent inside; hairs absent on 
alae and carina; Southeast Asia 80. Cruddasia 
1. Flowers 2 per fascicle; calyx naked inside; hairs often on alae 
and carina; Africa and Asia. 
2. Plants twining vines; inflorescence racemose J8. Ophrestia 
2. Plants erect shrubs; inflorescences capituliform. 
79. Pseudoeriosema 
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The genera 
78 .  Ophrestia H. M. L. Forbes, 13 spp., tropical Asia, Africa, 
Madagascar. While working on Glycine, Hermann (1962) created Pseudo­
glycine and Paraglycine by removal of extraneous species from the 
former genus. Verdcourt (l970a), realizing the similarity of Ophrestia 
to Hermann's genera, merged the three under the name Ophrestia. I 
believe his action was justified. I divide the species into the following 
groups, which resemble the sections of Hermann's (1962) Paraglycine: 
Group 1. 
2' oblongifolia (E. Mey) H. M. L. Forbes 
0_. unifoliolata (Bàk. f. ) Verde. 
0_. unicostata (F. J. Hermann) Verde. 
0_. upembae (Hauman) Verde. 
2- digitata (Harms) Verde. 
Q.' radicosa (A. Rich.) Verde. 
0_. torrei Verde. 
Group 2. 
2" laotica (Gagnep.) Verde. 
0_' pinnata (Merr. ) Verde. 
0. pentaphylla (Dalz.) Verde. 
0_« madagascarensis (F. J. Hermann) Verde. 
0. lyallii (Benth.) Verde. 
Group 3 .  
0_' hedysaroides (Willd. ) Verde. 
The first group is very close to Pseudoeriosema, noted by Hermann 
(1962), by the biovulate ovary and strong pubescence on all petals. 
It is difficult to distinguish these plants from Pseudoeriosema, 
which is composed of erect shrubs with capituliform inflorescences 
as opposed to twining vines with racemose inflorescences. I 
suspect a natural division, although difficult to deliminate with 
technical characters. Pseudoeriosema is probably an Ophrestia derivative 
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specialized for growth on grasslands. Aside from the ovary and petal 
pubescence, group one differs from other Ophrestia in fewer leaflets 
(often 1-3) and an African distribution. 0^ . oblongifolia, with five 
leaflets and 2-U ovules, although included in group one, is perhaps 
close to group two, especially because of the pointed vexillum apex. 
g_. radi cos a is possibly also near this second group, also noted by 
Hermann (1962). The second group consists of plants of Asia, India, 
and Madagascar. It is distinguished from the first group by a greater 
number of leaflets and ovules, and on this account, I place it nearer 
Tephrosia. 
0_. hedysaroides, the only member of group three, is clearly related 
to the rest of the genus, but differs in its elliptic vexillum (in 
contrast to mostly panduriform vexilla), carina petals fused along 
the bottom and the fro# (in contrast to the carina petals fused only 
on the bottom and not along the upturned front), and axillary flower 
clusters (in contrast to mostly elongate racemes). Verdcourt (1970a) 
noted these differences but did not recognize taxa based on them. I 
am inclined to recognize 0_. hedysaroides as distinct, at least at 
sectional rank. 
79. Pseudoeriosema Hauman, 6 spp., tropical Africa. Pseudoeriosema 
is probably little more than a specialized Ophrestia, the level of 
distinction between the two genera being less than the range of 
variation in the latter genus. 
80. Cruddasia Prain, 1 sp., Ç. insignis Prain. Burma and Thailand. 
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Prain (1896) compared this genus to Galactia section Collaea (=genus 
Collaea) and Pueraria, but it is obviously related to Ophrestia and 
Pseudoeriosema because of the silky vexillum back, strophiolate seeds, 
and pinnately pentafoliolate leaves. 
Although Cruddasia comes close to Ophrestia group two by the 
number of leaflets, Asian distribution, and partially attached vexillary 
stamen, it does merit generic recognition by the internally pubescent 
calyx, glabrous keel and wings, prominent disc, 2-5 flowers per fascicle, 
and much larger leaflets. 
g. Erythrininae 
81. Erythrina L. 85. Apios Fab. 
82. Strongylodon Nogk. 86. Cochlianthus Benth. 
83. Mucuna Adans 87. Rhodopsis Urban 
84. Butea Willd. 88. Ueorudolphia Britton 
Notable characters 
(see introduction below) 
Introduction 
The Erythrininae are here treated as in Hutchinson (1964). The 
subtribe is manifestly unnatural, and probably includes several 
independent lines with unknown nearest allies. As such, the subtribe 
defies reasonable description of its characters. Bentham (1860) justified 
questionable inclusion of Erythrina and Butea in the Phaseoleae because 
of their Phaseoleae-like foliage, and of Apios because of its twining 
stems. The other genera, with the possible exception of Mucuna, are 
probably not related to the rest of the Phaseoleae. Disarticulation 
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of the subtribe and proper realignment of the genera would involve study-
not only within the Phaseoleae, but also within the Galegeae or 
Dalbergieae, and is beyond the scope of this dissertation. 
Synoptic key to the genera 
1. Vexillum the largest petal. 
2. Keel petals much shorter than the vexillum. 
3. Erect trees or shrubs; leaves trifoliolate; stems with prickles; 
stipels swollen, gland-like 8l. Erythrina 
3. Climbers; leaves unifoliolate; stems prickleless; stipels and 
flat, not gland-like 8%. Rhodopsis & 
88. Neorudolphia 
2. Keel petals more or less equal to the vexillum 82. Strongylodon 
1. Keel petals usually the largest petals. 
!+. Keel spirally coiled. 
5. Foliage turns black on drying 86. Cochlianthus 
5. Foliage remains green on drying 85. Apios 
4. Keel straight, not spirally coiled. 
6. Trees or climbing shrubs; fruit 1-seeded at the apex, empty 
below; stinging hairs absent 8U. Bute a 
6. Climbers; fruit 2-valved, many seeded; stinging hairs present. 
83. Mucuna 
The genera 
81. Erythrina L., IO8 spp., tropics and subtropics. The affinities 
of Erythrina are an absolute mystery (Raven 197^ ; Krukoff and Barneby 
197k). The genus would have long ago been accommodated outside the 
Phaseoleae, had not the foliage suggested this tribe (Bentham I860). 
I have noticed, on greenhouse material of E_. corallodendrum L. , the 
presence of two extra stipels in the position of two more lateral 
leaflets as for a pentafoliolate compound leaf. Such a leaf is more 
suggestive of the Galegeae than the Phaseoleae. Erythrina, in almost 
every character but the foliage, looks like nothing else in the 
Phaseoleae. 
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82. Strongylodon Vog.. ça. 20 spp., Polynesia, Southeast Asia, 
Ceylon, and Madagascar. Species are rarely cultivated as jadevine. 
83 .  Mucuna Adans., ça, 100 spp., tropics and subtropics. Mucuna 
probably has little to do with Erythrina. being, I suspect, closer to 
some Diocleinae: the seeds often have long hila, and the pods are 
woody and with thickened sutures. Verdcourt (l9T0a) gives the 
following excellent comments on the genus: 
"Seventy years ago Prain (Journ. Asiatic Soc. Bengal 66: UoU (l897)) 
stated that a monographer would almost certainly find it necessary to 
divide Mucuna into two genera, Mucuna and Stizolobium P. Br. Since then 
many other authors have said much the same and several American 
workers (including Burkart) have kept up Stizolobium. There is much to 
be said in favour of maintaining two genera. In Stizolobium the seeds 
are compressed oblong-ovoid with a very short hilum surrounded by a 
conspicuous rim aril whereas in typical Mucuna the seeds are discoid, 
large and flat with a hilum extending 3/k of the circumference and 
without an aril. There are associated characters but these have not 
been studied for more than a few species. The first leaves to appear 
above the cotyledons are opposite, simple and cordate in Stizolobium 
whereas in Mucuna proper the initial leaves are said to be all alternate 
and scale-like. The dorsifixed anthers in Mucuna gigantea (Willd.) DC. 
are barbate whereas in M. pruriens (L.) DC., M. glabrialata (Hauman) 
Verde, and M. stans Bak. (all of which belong to Stizolobium) they are 
glabrous. An examination of the pollen of a few species shows that in 
subgenus Stizolobium the walls are thin with an easily visible open 
reticulation whereas in Mucuna the walls are thick and the reticulation 
is much closer and more difficult to see. M. poggei Taub.presumably 
belongs to the subgenus Stizolobium but the pods appear to be more or 
less indehiscent with discoid seeds having the hilum extending almost 
one-third of the way around the seed; there is a faint rim aril and it 
does to a certain extent bridge the gap between the two groups. 
Bearing in mind this latter species, the fact that the genus needs a 
general monograph and that, despite the marked differences between the 
two groupings, there are also great similarities (e_.g_. general flower 
structure, stiffened keel apex, inflorescence structure, presence of 
irritant hairs, etc.), I have decided to follow the general tradition of 
maintaining a single genus divisible into two well-marked subgenera. 
Another fact, perhaps of some significance, is that other undoubtedly 
distinct genera have seeds very similar in structure to those of subgenus 
Mucuna, Dioclea being an example." 
84. Butea Willd., U spp., India. Butea consists of trees with 
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leaves often three feet long and wide (Prain 1908). The flowers are 
large, fleshy, hairy all over, and yield a yellow or orange dye on 
boiling. The legumes are large samaras, much like half an oversized 
Acer fruit. Again, I do not know proper affinities for Butea. 
85. Apios Fab., 10 spp. , Asia and North America. Apios cannot 
reasonably be allied with any group of the Phaseoleae. It resembles 
some Clitoria species in the internally glabrous calyx and 3-7 foliolate 
leaves, but the flowers are totally different. Apios has the alternately 
dilated filaments of some Mucuna and Spathionema, Austrodolichos, and 
Nephrostylis, but the remaining floral structures are completely 
different. I have little choice but to maintain Apios, and its close 
sibling Cochlianthus, in the Erythrininae until a more suitable 
disposition is found. 
86. Cochlianthus Benth. , 2 spp., Himalayas. Cochlianthus is 
closely related to Apios. It consistently has trifoliolate leaves; 
the alae are supposed to be slightly longer than the vexillum 
(Taubert 189^ ); the carina is spirally inrolled (observed, but not 
sketched in Figure 2-125); the filaments are uniform; and the foliage 
turns black on drying. In part, Apios matches all of these features, 
and therefore should possibly be considered congeneric with Cochlianthus. 
87 .  Rhodopsis Urban, 1 sp., R. planisiliqua (L.) Urban, West Indies. 
Rhodopsis is like Erythrina because of the long red flowers. Similarities 
between the two genera end with that character. 
88. Neorudolphia Britton. 1 sp., N. volubilis (Willd.) Britton, 
West Indies. Neorudolphia is a segregate of Rhodopsis. 
99 
h. Genera excluded from the Phaseoleae 
Adenodolichos Harms Flatycyamus Benth. 
Hesperothaamus Brandegee Spatholobus Hassk. 
Abrus Adans. 
Introduction 
These genera, at one time or another, have been included in the 
Phaseoleae. I remove them to the Galegeae or Dalbergieae, with the 
hope that future studies will assign them a place with more certainty. 
The genera 
Adenodolichos Harms. 15 spp., tropical Africa. Adenodolichos was 
created by removal from Dolichos, but Verdcourt (l9Tla) suggested a 
likeness to Rhynchosia. I reject both alliances: the style hairs of 
Adenodolichos are multiseriate branched structures unlike all other 
Phaseoleae (not at all like Decorsea), and the leaves, although viscid, 
do not have the glands of the Cajaninae. The basifixed anthers are 
unknown in all other Phaseoleae. 
Hesperothamnus Brandegee. 3 spp., Mexico. Hutchinson (196^ +) 
placed this in the Galactiinae; Brandegee (1919) placed it near 
Brongniartia HBK. in the Galegeae. Placement in the Phaseoleae was 
merely carelessness^  
Abrus Adans., U spp., tropics and subtropics. Bentham (l86U) placed 
Abrus in the Phaseoleae, but with reservations (Bentham i860): 
"The small genus Abrus is an exceptional one which, besides its 
pinnate leaves, shows in some other respects an approach to the 
Dalbergieae. but upon the whole, it seems more nearly allied to 
Phaseoleae, where its two-valved pod would technically place it." 
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Alternative placement in the Vicieae (Bentham l865a; Taubert I89U) is 
indefensible (Dormer 1946). Abrus may require a tribe of its own 
(Gillett, Polhill, and Verdcourt 1971). 
Recent revisions are by Verdcourt (1970a) and Breteler (196O). 
The genus is peculiar because it lacks the vexillary stamen. 
Platycyamus Benth., 2 spp. , Brazil. The type of the genus, P.. 
regnellii Benth.. has trifoliolate leaves. P. ulei Harms has 3-11 
leaflets per leaf according to the description. The genus was dubiously 
placed in the Glycininae by Bentham (l865a): (from the Latin) 
"Species 1. from Brazil. Genus scarcely known, relationships 
uncertain. Legume as in Phyllocarpus, Ried., below, N. 305. Embryo 
of the Papilionaceae, radicle strongly incurved." 
In Flora Brasiliensis, Bentham (1059) wrote: (from the Latin) 
"Species singular. Genus placed next to Erythrina, however, in 
many features allied to Dioclea." 
I considered placing Platycyamus in the Diocleinae because of the 
large coarse nature of the plants and flowers. I think this similarity 
is only superficial. 
Spatholobus Hassk., 15 spp., tropical Asia. Prain (1908) thought 
Spatholobus near Butea, and even considered merging the two genera. 
The fruits are alike, but the flowers are totally different. I favor 
placing them in Galegeae rather than the traditional Galactiinae 
because of the woody habit and paniculate inflorescence. 
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D. Sketches of Selected Floral Dissections 
The following Figures 2-U through 2-131 were made from boiled 
flowers. The figure number is given in large type in the lower left 
corner of each sketch set. In the center of each figure is the name of 
the species preceded by a number which corresponds to the genus numbers 
given in the main text. Below this is the voucher specimen listed by 
collector's name and number, herbarium of origin (Stafleu 197^ ) and 
country of collection. 
Sketches are displayed in a standard format. The calyx is in the 
upper left. It is drawn from the inside, with the upper two calyx lobes 
to the left, the necessary cut for an unfolding made between the upper 
calyx lobe and the lateral. Two bracteoles, if present, are below the 
calyx. The vexillum, an ala, and the carina are in the upper right. 
These petals are drawn from the inside. The carina usually has arrows 
or dots indicating extent of attachment of the two carina petals. The 
androecium, also drawn from the inside, is in the lower left. The 
vexillary stamen is to the left; if it is attached to the filament tube, 
it is drawn attached. The pistil is in the lower right. It is drawn 
from the side, and is accompanied by an enlarged sketch of the stigma-
style. Sketches of additional structures, not part of this general 
format, are identified separately by letter. 
Sometimes a symbolic representation of the inflorescence structure 
is made between the androecium and the pistil, This representation is 
for the various bracts, pedicels, bracteoles, and flowers associated with 
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a single node of the inflorescence. A short curved lowermost horizontal 
line is for a fascicle bract. Above this are any number of straight 
lines radiating from a common point. These represent the pedicels. If 
the nodes of the inflorescence are swollen, the pedicels will arise from 
a black semicircle. At the base of the pedicels, flower bracts are 
indicated by short curved lines. At the apex of the pedicels, bracteoles 
are indicated by cup-like lines immediately below circles for flowers. 
Open large circles indicate fertile flowers, solid, small circles 
indicate sterile or nonfunctional flowers. Pubescence on the petal 
backa is indicated by short lines coming from the tops of these circles. 
Three short lines indicate hairs on the vexillum, and additional short 
lines, one or two to each side of the vexillum hairs indicate light or 
heavy pubescence on the alae and carina. 
Figures 2-U - 2-7. Floral sketches 
2-U. Ca.1 anus kerstingii 
2-5. Atylosia trinerva 
a. fascicle bract 
2-6. Dunbaria podocarpa 
a. fascicle bract 
2-7. Fagelia bituminosa 
a. fascicle bract 
b. epidermal hair of calyx outside 
1. CAIANUS ICRSTINGIl Hatai 
Imes G. a. 33090 (K) - Ghana 
2. ATYLOSIA TRI^ERVA (Spreng) Gamble 
Rudd ê BulakriahnaD 3245 (K) - Ceylon 
3. OfCMIA PCOOCARPA Kurz. 
c«rretc 1090 (K) - Indochina 
4. FACQ-IABITIMNOSA a.) DC. 
ffutchlnsoa 350 (K) - S. Africa 
Figures 2-8 - 2-11. Floral sketches 
2-8. Endomallus spirei 
2-9. Baukea maxima 
2-10. Flemingia macrophylla 
a. fascicle bract 
2—11. Chrysoscias parviflora 
a. fascicle "bract. 
b. anther 
s. ENDOmUJJS SPIREI Cagnep, 
Squires 852 (K) - Anam 
7. FlfMINGIA MACROIWLLA (Willd-) Metr, 
SineJair 1087S (K) - Malaya 
6 .  BAUKEA MMim (BoJ.) Baill. 
Afzelius s. n. S June 1912 
8 .  CHRYSOSCIAS PARVIFUKA E-
FouTcade 4123 (K) - S. Africa 
Figures 2-12 - 2-15. Floral sketches 
12. Carissoa angolensis 
13. Rhynçhosia elegans 
a. fascicle bract 
lU. Leycephyllum. micranthum 
a. flower, side view 
15. Eriosema congestum 
a. fascicle bract 
9. CW1SSQ& WGOLENSIS E. C. Bak. 
Bibciro s, n. (MD) - Angola 
li. ŒCEYPHYLLLM MICRANTHW Piper 
Tonduz 129S1 (US) - Costa Rica 
10. RHYNCHOSIA ELEGANS A. Rich. 
Moonev 6309 (K) 
12. ERIOSEm (SNGESTIM tenth. 
Santos, Souza t Beztolda 1699 (K) - Hato Grosso 
Figures 2-l6 - 2-19. Floral sketches 
2-16. Paracalyx scariosus 
a. fascicle "bract 
"b. flower in "bud 
c. flower at maturity 
2-17. Macropsychanthus glaber 
a. flower in "bud 
2-18. Cymbosema roseum 
2-19. Dioclea virgata 
iJ- PARACALYX SCARIOSUS (Roxb.) All 
Waines 90 CP (K) - China 
is. CYhBOSEMA ROSEIM Benth. 
In/in 48765 (K) - Brazil 
14. MACROPSYCHAWmUS GLABER Amsh. 
LABI 446 (K) - New Guinea 
16. OIOCLEA VIRGATA (Rich.) Amsh. 
Wurdack s Monachino 41090 (K) - Venezuela 
Figures 2-20 - 2-23. Floral sketches 
2-20. Dioclea reflexa 
a. flower "bud 
b. base of petiole, showing produced stipules 
c. inflorescence node, with one flower 
2-21. Cleobulia multiflora 
2-22. Canavalia sericea 
2-23. Pachyrhi zus erosus 
a. flower bud 
b. base of stamen tube 
c. inflorescence node, with one flower 
16. DIOCLEA REFLEXA Hook. 
Ciiiett 15344 (K) - Nigeria 
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19. CANAVALIA SERICEA A. Cray 
Cheeseman S41 (K) - New Zealand 
Jg. CUEOBULIA MULTIFLORA Bench. 
Mexia 4763 (K) - Brazil 
30. PACHYRWIZUS EROSUS (L.) Urban 
Dalziel 8261 (R) - Cold Coast, cult. 
Figures 2-2h - 2-27. Floral sketches 
2-2U. Camptosema pedicillatum 
2-25• Cratylia floritunda 
a. androeciim, from top and side 
2-26. Collaea aschersoniana 
2-2T. Galactia tenuiflora 
a. flower "bud 
b. inflorescence node 
CAMPTOSEW PEDICILLATW Benth. 
Irwin et al. 27573 (K) - Brazil 
23. COLLAEA ASCHERSONIANA (T.iub.) Burk 
Ramos 6641 (K) - Brazil 
CRATYLIA FLGRIBlfŒA Bench. 
Ratter et al. 1725 (K) - Brazil 
GALACTIA TENUIFLORA (Wllld.) w.w. 
Adaas 1398 (K) - Australia 
Figures 2-28 - 2-31. Floral sketches 
2-28. Galactia marginalis 
2-29. Calopogonium coeruleum 
2-30. Herpyza grandiflora 
2-31. Kennedia rubricunda 
a. flower bud 
24. GALACTIA WRGINALIS Bonih. 
Wiraurj 107 (K) - Rrizil 
hCRPYZA GRANDIFLORA (CIriseS.) Ch. WrlRlu 
Killip 45140 (IS) - Cuba 
ZS. CALOPOGOHIUM COERmfLM 
Hatsclibach 28478 (K) - Brazil 
7^. KDfCDIA RLBRIOWCA (Cure.) Vent, 
«of>i«rd 3713 (K) - Australia 
Figures 2-32 - 2-35. Floral sketches 
2-32. Hardenhergia comptoniana 
a. leaf 
2-33. Vandasia retusa 
a, flower, side view 
b. inflorescence node 
2-34. DysoloMum grande 
a. flower bud 
2-35. Psophocarpos lancifolius 
a. flower bud, bracteole position indicated by dashes 
b. petiole base, showing produced stipule 
c. hair of stigma beard 
d. carina petals, poorly fused 
29. VAMMSIA RETUSA (Benth.) Dooln 
Adelbert s.n. (K) - New Guinea 
28. HARDENBERGIA COM»TDNIANA (Andr.) Benth, 
Udy Ciicil Oct. 1926 (K) - Australia 
30. OYSOLCeilM GRANDE (Uall.) Prain 
KerT- 2162 (K) - Slam 
Figures 2-36 - 2-39. Floral, sketches 
2-36. Physostigma mesoponticum 
2-37. Vatovaea pseudolablab 
2-38. Decorsea schlechteri 
2-39. Spathionema kilimandscharicum 
32. FWrSOSTIGW MESOPOMTIOh Taub. 
Riehtrds 11403 (K) - Tanzania 
34. CECORSEA SOlEOfTUlI ((Unas) Verde 
Trapueii CRS3B7 (K) - N. Rhodesia 
33. VATQVAEA PSE10XABLAB (lUnu) cilletc 
Adanon 612 (K) - Kenya 
35. SPA7HI0NEMA KILIWCSCHARIOfl Taub. 
Verdcourt 2346 (K) - Kenya 
Figures 2~h0 - 2-ii3. Floral sketches 
2-1+0. Ot opt era burchellii 
a. flower bud 
b. «petiole base, showing produced stipule 
2-kl. Oxyrhynchus trinervus 
a. flower bud 
b. nodes of the inflorescence 
2-k2. Dolichopsis paraguariensis 
2-U3. Macroptilium gracilis 
a. immature flower, side view 
a. immature carina 
b. immature pistil 
c. immature stigma-style 
6^- OTDPTERA BIROCLLII DC. 
Eylvs 5073 (K) - S. Rhodesia 
|C.(V«v; 
37. (SCYRHYNCHUS TRIHERVIUS (Donn. Sm.) Rudd 
LanAester K294 (K) - Costa Rica 
H 
ro 
ro 
39. DOLiCHOPSIS PARAGUARIENSIS Hasslei 
rietriq J456 (K) - Paraguay 
««amiLIUH GRACILIS (Brach.) Urban 
«arrison 566 (mturc) <K) - British Cui.na 
Harrison 971 (Ijioature) (K) - British Ctilana 
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Figures 2-UU - 2 - k j .  Floral sketches 
2-UU. Alepidocalyx parvulus 
a. calyx, both sides of same flower, bracteoles minute 
2-4$. Minkelersia galactoides 
2-46. Condylostylis venusta 
2-k'J. Ramirezella stroTpilophora 
41. AŒPIDOCALYX PARVUJU5 (Greene) Piper 
Blimer 1351 (K) - USA 
*3. OïmOSTYLIS \€NUSTA Piper 
NclCee 11183 (K) - Cosca tUca 44. RAMIFEZEOA STTOBIUDMRA (B. L. Rob.) Rou 
Iciriughn 14180 (K) - Mexico 
Figures 2-h8 - 2-51. Floral sketches 
2-48. Phaseolus coccineus 
a. immature carina 
2-1+9. Strophostyles umbellata 
2-50. Vigna ambacensis 
2-51. Voandzeia subterranea 
a. inflorescence 
b. cotyledon and embryo from opened seed 
c. hair from style beard 
STROPHOSTYLES IrtELlATA (Muhl.) Brit ton 
.•iiJfcc JJr.5'1 (K) - U&X 
45. PHASEOLUS COCCIHEUS I-
ÛMVLT J1.1 (K) -
48 .  VOflNDZEIA SIBTERRANEA (L.) Thours 
I.jwIor i Hall 236 (K) - S. Nlgerlf 47 .  VIGHA #BACENSIS B.ik. Syn.-s (K )  -
Figures 2-52 - 2-55. Floral sketches 
2-52. Lablab purpureas 
2-53. Alistylus bechuanicus 
2-5^ . Dipogon lignosus 
2-55. Dolichos kilimandscharicus 
a. flower bud 
b. stigma-style of Dolichos schveinfurthii Taub. 
c. stigma-style of Dolichos reptans Verde. 
d. stigma-style of Dolichos linearifolius Johnson 
so. UCLAB PURPUREU5 (L ) S«eec 
pope 46? (K) - Mozambique 
52. DIPOGON LIGNOSUS a.) Verde. 
Cons ta We 7148 (R) - Australia, cult. 
ALISTYUJS BECHJWICUS N. E. Br. 
Codd 84S4 (K) - Transvaal 
Figures 2-56 - 2-59. Floral sketches 
2-56. Macrotyloma chrysanthum 
2-57. Sphenostylis angustifolia 
2-58. ïïephrostylis holosericea 
2-59. Austrodolichos erratundus 
a. immature pistil 
MaCROTYLOm ORYSflNTttfl (A. Chev.) Verdc 
Lawlor s Hall 473 (K) - Nigeria 
56. fCFWOSTYLIS HOLDSERICEA (Bak.) Verdc 
de Hilde 976 (K) - Ivory Coast 
55. SPENOSTYLIS ANGUSTIFOLIA Sond, 
Prossev? P1126 (K) - S. Africa 
AUSTRCDOLICHOS ERRABIKXJS (Scotc) Verdc. 
Adaas 906 (K) - Auscralla 
Figures 2-60 - 2-63. Floral sketches 
2-60. Centrosema angustifolium 
2-6l. Periandra mediterranea 
a. flover "bud 
2-62. Clitoria laurifolia 
2-63. Clitoriopsis molli s 
a. flower bud 
CEMTTOSaiA ANGUSTIFlJOim (H.B.K.) Benth. 
Katudd 17249 (K) - Mexico 
60. aiTORlA LAURI FOLIA Poir. 
Hawell et al. 97Z(K) - Ceyli 
59. PERIAMKA fCDITERRMCA T&ub. 
Mimura 344 (K) - Brazil 
61. aiTORIOPSIS MOLLIS Wllczek 
Saeger 3603 (K) - Congo 
H» U) 
ro 
Figures 2-6U - 2-67. Floral sketches 
2-6h. Keorautanenia mitis 
2-65. Eminia polyadenia 
a. fascicle bract 
2-66. Pseudeminia comosa 
2-67. Pseudovigna argentea 
NEORMJT/VCNIA MITIS (A- Rich.) Verde. 
Leltj 419 (K) - N. Nigeria 
63. EMINIA POLYAIENIA Harms 
Mendes 2388 (K) - Angola 
64. P^ UXHINIA CQM3SA (Bak.) Verde. 
Bally 7852 (K) - Tanzania 65. PSEIBCVIGNA ARGENTEA (Willd.) Verde 
Goctoby? s.n. (K) - Zanzibar 
Figures 2-68 ^ 2-71. Floral sketches 
2-68. Pueraria calycina 
2-69. Pueraria bicalcarata 
2-70. Pueraria lobata 
a. flower "bud 
b. base of petiole, showing produced stipule 
2-71. Pueraria thomsoni 
a. flower, side view 
66. PUERWIA CALYCINA Franeh. 
Schneider 21f>l (K) - Yunnan 
ë6. PUERARIA LOBATA (Wllld.) Ohwl 
To^ asfti 6843 (K) - Japan 
66. MJERARIA BICAIXARATA Cagnep. 
Hândcl-Hazzetti 6998 (K) - Yunnan 
66. PIBMRIA TMOHSONI knth. 
Bor 6249 (K) - Assam 
Figures 2-T2 - 2-75. Floral sketches 
2-72. Pueraria montana 
a. flower bud 
2-73. Pueraria candollei 
a. flower bud 
2-7. Pueraria mirifica 
2-75. Pueraria tuberosa 
a. flower, side view 
PLERARIA MïfTANA d"' 
rsjn.; WW: (K) - Vi. 
PLERARIA MIRIFICA Airy Sh.iv i Snv.it,ih.inJlm 
5i/vjr.il»jn,/.'iu J. n. (K) - Si.m 
66. PUBWIA CANDOLLEI Grab. 
Lace 6106 (K) - Burma 
66. PIJERARIA UBEROSA DC. 
CaiBfcJe 13912 (K) - Madras 
Figures 2-76 - 2-79. Floral sketches 
2-76. Pueraria lobata 
2-77• Pueraria alopecuroides 
2-78. Pueraria sikkimensis 
2-79. Pueraria pulcherrima 
«6- PUERARIA LACEI Cralb 
Lacc 2665 (K) - Burma 
66 PUERARIA ALÛPECUROIDES Cralb 
H^ndcl-ftazzetti 5756 (K) - Yunnan 
66. PIERARIA SlKKI^ ENSlS 
Clarko? 272b3 (K) - India 
66. PUERARIA PULOERRIW (Merr.) Merr. 
làm 2718 (K) - Indonesia 
Figures 2-80 - 2-83. Floral sketches 
2-80. Pueraria phaseoloides 
a. flower, side view 
h. vexillum, side view 
2-8l. Pueraria collettii 
a. vexillum, side view 
2-82. Pueraria peduncularis 
a. flower, side view 
2-83. Pueraria wallichii 
a. vexillum, side view 
M. PUERARIA miNSEOUOlOES (Roxb.) Bench. 
Fûulkner 30B6 (K) - Zanzibar 
6 6 .  PUERARIA PESUNCULARIS Grah. 
Henry 12483A (K) - Yunxun 
66.  PUERARIA OOUfTTIl Praln 
6 6 .  PIERWIAMAUJCHII DC. 
Garrett 313 (K) - lodocblna 
Figures 2-8U - 2-8%. Floral sketches 
2-8U. Pueraria tarbata 
a. flower, side view 
b. vexillum, side view 
2-85. Pueraria hirsuta 
a. flower bud 
2-86. Nogra dalzellii 
a. calyx hair (outside) 
2-87, Uogra gràhami 
66. PLERARIA BARBATA Praln 
Kcrr 2653 (K) - Slam 
67. NOGRA DALZELLII (Bak.)Merr. 
.vana 756^  (K) - Bombay 
66. PUBLIA HIRajTA Kurz 
Xerr 3276 (K) - Slam 
67. NOGRA GRAHAMI (Wall.) Merr. 
wailieh H.J. 55JJ (K) - ? 
Figures 2-88 - 2-91. Floral sketches 
2-88. Sinodolichos lagiopus 
2-89. Sinodolichos oxyphyllus 
2-90. Glycine caneseens 
a. vexillum, side view 
2-91. Glycine clandestina 
a. vexillum, side view 
SINCD0LICH05 LAGIOPUS (Dunn.) Verde. 
Henry 11220 (K) - Yunnan 
69. GLYCINE (yWESCENS F. J- Hermann 
Hill e Lothian 779 (K) - Australia 
o 
«»• SINCBOLIOCS OKVPHmiB (»«nth.) Verde, 
ravoy s. n. (K) - Burma 
69. GLYCINE CL/VŒSTINA Ueodl. 
Symon 6766 (K) - Australia 
Figures 2-92 - 2-95. Floral sketches 
2-92. Glycine falcata 
a, vexillum, side view 
2-93. Glycine soja 
2-9^ . Glycine so.ia 
a. two nodes of inflorescence 
b. vexillum, side view, "hairs" are fungal infection 
2-95. Glycine tabacina 
a. flower, side view 
b. vexillum, side view 
69. GLYCINE FALCATA Benth. 
McKee 10318 (K) - Australia 
ë». GLYCIIC SOJA Sl«b. & Zucc. 
fUMimcmicx s, n. (K) - china 
GLYCINE SOJA Sleb. & Zucc. 
Piper S.p.r. 23232 (K) - China 
«9* GLYCINE TABACIIM B»th. 
story c yapp. 337 (K) - Australia 
Figures 2-96 - 2-99. Floral sketches 
2-96. Glycine wightii 
a. calyx, from side 
b. pod, opened on both sutures to show seed 
c. vexillum, side view 
2-97. Glycine wightii 
a. flower, side view 
b. vexillum, side view 
2-98. Teramnus labialis 
a. vexillum, side view 
2-99. Diphyllarium mekongense 
«9. GLTCINE MIGKTII (W.&A.) Verdc. 
Rensburg 1$91 (K) - N. Rhodesia 
69. GLYCINE WIQffll (M.&A.) Verdc. 
Patfek 3519 (K) - Mclml 
70. TERNNfi UeiALIS (L. £.) Spreng. 
Areltibold 51 (K) - Tanzania 
Figures 2-100 - 2-103. Floral sketches 
2-100. Mastersia assagi ca 
2-101. Teyleria koordersii 
a. flower, side view 
2-102. Shuteria hirsuta 
a. vexillum, side view 
b. pod, opened on both sutures to show seed 
2-103. Shuteria vestita 
a. flower bud 
b. vexillum, side view 
c. pod, opened on both sutures to show seeds 
72. MASTERSIA ASSAHICA Benth. 
Y*dley? 204 (K) - Aasan 
74. SHUTERIA HIRSUTA Bmk. 
aenry 9312A (K) - China 
TEYLERIA KDGROERSII (Back.) Back. 
Bicker 23717 (K> - Jcv« 
I 
74. SHUTBUA VESTITA H.4&. 
ForreMt 9296 (K) - Tuaoaa 
Figures 2-lOU - 2-107. Floral sketches 
2-lOk. Shuteria involucrata 
a. flower, side view 
h. vexillum, side view . 
2-105• Shuteria anomala 
a. flower hud 
h. vexillum, side view 
2-106. Dumasia villosa 
a. part of inflorescence with two flowers 
h. vexillum, side view 
2-107. Cologania lemmonii 
a. flower, side view 
h. vexillum, side view 
c. part of inflorescence 
74. SHUTERIA INWLUCRATA (Wall.) u.&A. 
»enry 13433 (K) - Yunnan 
JLsaa. 
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75. DlfMSIA VILLCSA DC. 
CMse 855S (K) - Mozambique 
74. SKÏÏERIA MOMA P—pla. 
Mclaren B130 (K) - Tumua 
76. COLOGMIA LEmONlI Cray 
Hwkea et al. 1350 (K) - Mexico 
Figures 2-108 - 2-111. Floral sketches 
2-108. Amphicarpa afrieana-
a. flower bud 
b. vexillum, side view 
2-109. Amphicarpa edgeworthii 
a. vexillum from immature flower 
b. ala from immature flower 
c. vexillum from immature flower, side view 
d. androecium from immature flower 
e. pistil from immature flower 
2-110. Ophrestia radicosa 
a. calyx, side view 
2-111. Ophrestia radicosa 
77. WHÎCARPA ARIICANA (Hook.) Haras 
Robizison 5372 (K) - Nyasaland Q 
108 OJ/" 
7«. OPHRESTIA RADICOSA (A. Rich.) Verde-
LundsCron IS4 (K) - Ethiopia 
110 
77. W1ICARPA EDGEWOrmil Benth. 
tUxiawicz, Hong Kong 7724 (K) - Japan 
78. OfHîESTIA RADICOSA (A. Rich.) Verde. 
Rensbuig 1219 (K) - N. Rhodesia 
Fig\ires 2-112 - 2-115. Floral sketches 
2-112. Ophrestia pinnata 
a. flower hud 
h. petals from immature flower 
c. androecium from immature flower 
d. pistils, various stages of development 
2-113. Ophrestia ohlongifolia 
a. calyx, side view 
b. calyx hase showing two bracteoles 
c. pod, opened to show seed 
2-ll4. Ophrestia hedysaroides 
a. flower bud 
2-115. Ophrestia lyallii 
a. flower, side view 
112 
OPHRESTIA PimSTA (Merr.) Verde 
Lei lOOa (K) - Hainan 
y 
78. OPHRESTIA JCDYSAROIDES (WiUd.) Verdc. 
Tannor 2267 (K) - Tanzania 
78. OPHRESTIA OBLONGIFOLIA (E. Mey.) Forbes 
MerxmUller 467(K) - Transvaal 
78. OPrtîESTIA LYALLII (Benth.) Verdc. 
Haine 78 (K) - Madagascar 
Figures 2-ll6 - 2-119. Floral sketches 
2-116. Ophrestia digitata 
a. calyx, top view 
b. flower, side view 
2-117. Pseudoeriosema borianii 
a. flower, side view 
b. calyx, top view 
c. pod, opened to show seed 
2-II8. Pseudoeriosema longipes 
a, flower bud 
2-119. Cruddasia insignis 
a. seed 
78. OPHRESTIA DIGITATA (Haras) Verde. 
Polhill S Paulo 1481 (K) - Tanzania 
PSEUnStlOSBW UMGIPES (Hams) Hauman 
Milne-Redhead s Tayior B129 (K) - Tanzania 
79. PSEIDOERIOSENV BORIMII (Schwelnf.) Hauman 
Wilson 347 (K) - Uganda 
117 
ON 
o 
119 
^0- CRUXASIA INSIGNIS Praln 
Kerr 727 (K) - Slam 
Figures 2- 120 - 2-123. Floral sketches 
2-120. Erythrina verna 
2-121. Strongylodon pseudolucidus 
2-122. Mucuna gigantea 
a. "bearded anthers 
b. alternate anthers 
2-123. ' Butea monosperma 
82. STRGN6YUX0N CF. PSEUDOLUCIOU5 Cralb 
HlUar ncr9974 (K) - Hev Guinea 
93. NJOMA GIGAKTEA (Wllld.) DC. 
T*nàom 3367 (K) - North Borneo 
Figures 2-12h - 2-127. Floral sketches 
2-124. Apios carnea 
2-125. Cochlianthus gracilis 
2-126. Rhodopsis planisilique 
2-127. Adenodoli cho s paniculatus 
a. hairs of calyx outside, with resinous deposits 
"b. anther 
c. androecium and carina 
d. "branched style hairs 
"• «PIOS CMMEA Bmth. 
ntrnmt 23219 <r) - Timn«ii «- OXHLIMIHIE CRUCIUS «™ch. 
Schilling 611 (K) - Nepal 
»'• nOXFSIS PUmiSIUOE a.) urban 
£99en 7759 (K) — Santo Domingo 
AOBCtGLIOOS PmiOJUmB (Bum) Butch. « Dit. 
late 1401 (K) - MlgerU 
Figures 2-128 - 2-131. Floral sketches 
2-128. Hesperothamnus ehrenbergii 
2-129. Flatycyamus regnellii 
a. flower bud 
2-130. Spatholobus harmandii 
a. flower on inflorescence 
2-131. Tephrosia repentina 
•ESFEROmWHE BfegBKH (Hanu) Rydberg 
Bjtes s. n. (K) - Mexico 
SMTKUBUS WWWOII Cagnep. 
aof 71026 (K) - Hainan 
PIAIYCY/HS REGPELUI Beath. 
Trintd 694 s rremm 1770 (K) - Braxll 
TEfffiOSIA REPBfTIlM 
Kerz 19778 (K) - SUa 
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III. CHROMOSOME STUDIES 
A. Introduction 
Previous chromosome compendia of Phaseoleae have been part of 
chromosome studies for the entire Leguminosae (Atchison 1951; Freckman 
and Wemple 1963; Turner and Fearing 1959; Senn 1938). These studies 
were effective in revealing chromosomal lines at the tribal level and 
above, but they devoted understandably little attention to the 
Phaseoleae. A proper presentation of chromosome numbers in the 
Phaseoleae requires more than mere tabulation of previous counts with 
a glitter of original ones : the recent and complete restructuring of 
included subtribes, new generic circumscriptions, and reassignment of 
species to different genera requires reordering the legion of chromosome 
counts reported under the old system into the new system. This chapter 
includes a tabulation of these chromosome counts, and an analysis of 
their compatability with this new classification. 
B. Materials and Methods 
Chromosome counts from the literature were compiled from the 
listings of Federov (1969), Moore (1973), Darlington and Wylie (1956), 
Cave (1956-1964), recent reports in the Journal Taxon, and a general 
review of Phaseoleae taxonomy literature. Original sources for these 
counts were consulted in most instances. 
My own counts were based on study of root tip counts as given 
by the method of Palmer and Heer (1973) for soybean (Glycine max) 
studies : 
168 
Germinate seeds ca. 72 h (22 C 6 h, 30 C l8 h). 
Excise 1 cm of root tip, slit last third with razor blade. 
Prefix tips in corked vials in saturated PDB solution 
17 C ça. 2 h. 
Wash tips with distilled water, place in 3:1 fixative (95# 
ethanol: glacial acetic acid) ca. 48 h in covered vials 
35-kO C. 
Wash tips with distilled water, hydrolyze in IN HCl 10-12 
min 60 C. 
Wash tips with distilled water, place in Feulgen's stain in 
covered vials 2 h. 
Place tips in cold distilled water 5 min. 
Place tips in pectinase 1-2 h 30 C. 
Put tip on slide, with razor blade remove and discard unstained 
root cap. Place less than 1 mm of half of slit tip in drop 
of propio-carmine stain. Tap gently but thoroughly with glass 
rod. Apply cover.slip, press firmly under filter paper. 
PDB: 750 mg paradichlorobenzene, 50 ml distilled water, incubate 
overnight at 60 C. Cool, then shake vigorously before using. 
Pectinase: 100 mg bacto-peptone 
500 mg pectinase 
10 ml water 
Adjust pH to 6 
Incubate 30 min, 30 C 
Filter, freeze until ready to use. 
The preparations were observed and photographed with a Zeiss WL 
research microscope equipped with a Nikon camera. 
C. Results 
Chromosome counts from the literature are given in Table 3-1; 
chromosome counts from my studies are given in Table 3-2, from which 
some photographs are shown in Figure 3-1. Chromosome determinations have 
now been made on 5^ genera of the Phaseoleae out of the recognized 88. 
1. 
2 .  
3. 
U. 
5. 
6. 
7. 
8. 
Table 3-1. Chromosome numbers in the Phaseoleae from previous literature 
Species" Counts 
Gam. Spor. 
Source 
CAJANINAE 
Cajanus cajan (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
Caj anus caj an (L.) Millsp. 
Cajanus cajan (L.) Millsp. 
(as C. indicus) 
(as C. indicus) 
(as C. indicus) 
(as C. indicus) 
(as C. indicus) 
11 
Atylosia albicans 
Atylosia barbata (as Dolichos ornatus) 
Atylosia kulnensis Dalz. 
Atylosia lineata W.&A. 
Atylosia lineata W.&A. 
Atylosia platycarpa Benth. 
Atylosia scarabaeioides (L.) Benth. 
Atylosia scarabaeioides (L.) Benth. 
(as Cantharospermvun scarabeoideum) 
Atylosia sericea (Grah.) Benth. 
Endomallus pellitus Gagnep. 
Flemingia lineata (L.) Ait. 
Flemingia macrophylla (Willd.) Merr. 
(as F. congesta) 
Flemingia macrophylla (Willd.) Merr. 
(as Moghania macrophylla) 
11 
11 
8 
10 
22 Frahm-Leliveld 1953 in F 
22 Frahm-Leliveld 1957 in F 
22 Krishnaswamy & Ayyangar 1935 in F 
22 Kumar, Thrombe & Cruz 1958 in F 
22,44, Pathak & Yadava 1951 in D&W 
66 
44 Pathak & Yadava 1951 in F 
22 Roy 1933 in F 
22 Tjio 1948 in F 
Gajapathy 1962 
22 Tschechow & Kartaschowa 1932 in D&W 
in Taxon 22 (1973) 
22 Deodikar & Thakar 1956 
22 Kumar, Thombre & D'Cruz 1958 
in Taxon 22 (1973) 
in Taxon 15 (1966) 
in Taxon 20 (1971) 
22 Deodikar & Thakar 1956 
Tixier 1965 
20 Tixier 1965 
22 Frahm-Leliveld 1957 
Larsen 1971 in M 
Flemingia macrophylla (Willd.) Merr. 
(as F. semialata 
Flemingia strobilifera (L.) R.'Br. 
(as F. fruticulosa 
Flemingia strobilifera (L.) R. Br. 
Flemingia strobilifera (L.) R. Br. 
(as Moghania strobilifera) 
Flemingia strobilifera (L.) R. Br. 
(as F. fruticulosa 
Flemingia strobilifera (L.) R. Br. 
(as F. fluminalis 
Flemingia vestita (Grab.) Benth. 
Flemingia vestita (Grab.) Benth. 
Rhynchosia americana (Mill.) Metz. 
Rhynchosia aurea DC. 
Rhynchosia aurea DC. 
Rhynchosia bracteata (Wall.) Benth. 
Rhynchosia bracteata (Wall.) Benth. 
Rhynchosia capitata DC. 
Rhynchosia capitata DC. 
Rhynchosia corylifolia Benth. 
Rhynchosia densiflora (Roth.) DC. 
(as R. debilis 
Rhynchosia densiflora (Roth.) DC. 
(as R. debilis) 
Rhynchosia difformis (Ell.) DC. 
11 22 in Taxon 24 (1975) 
11 Bir & Sidhu 1967 in M 
22 Chuang, Chao, Hu & Kwan 1963 in F 
11 in Taxon 24 (1975) 
11 in Taxon 15 (1966) 
20 Tixier 1965 
11 in Taxon 15 (1966) 
11 Bir & Sidhu 1967 in M 
22 Turner 1956 in F 
22 Ahuja & Natarajan 1957 in F 
22 Thombre 1959 in F 
11 in Taxon 22 (1973) 
11 in Taxon 23 (1974) 
11 Bir & Sidhu 1967 in M 
22 in Taxon 15 (1966) 
22 Krapovickas 1965 
22 Frahm-Leliveld 1957 in F 
22 Frahm-Leliveld 1969 in M 
22 Turner & Fearing. 1960 
Species are listed by subtribe in the order given in the revised classification. 
Gam. = Gametophytic;,Spor. = Sporophytic. 
To keep the literature cited section within reasonable limits, the sources listed solely in 
this table are not included therein. Most of the citations are traceable in standard chromosome 
compendia as given by these codes in the table: F= Federov (1969); M= Moore (1973); D&W= Darlington 
and Wylie (1956); Cave (1956-1964). Counts from the journal Taxon are given by volume and year. 
Table 3-1. (Continued) 
Species^  
Rhynchosia himalensis Benth. 
Rhynchosia himalensis Benth. 
Rhynchosia hirta (Andr.) Meikle 
(as R. albiflora (Sims.) Alston) 
Rhynchosia latifolia (Nutt.) Torr. & Gray 
Rhynchosia malacophy11a (Spreng.) Boj. 
(as R. sennarensis Hochst. ex Schw 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
(as R. memnonia (Del.) DC.) 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
(as R. memnonia DC.) 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
Rhynchosia minima (L.) DC. 
Rhynchosia phaseoloides DC. 
Rhynchosia pycnostachya (DC.) Meikle 
Rhynchosia rothii Aitch. 
(as R. sericea Spanoche) 
Rhynchosia senna 
Rhynchosia sublobata (Schum.&Thoim.) Meikle 
Rhynchosia sublobata (Schum.&Thonn.) Meikle 
Rhynchosia texana Torr. & Gray 
Rhynchosia tomentosa (L.) H.&A. 
Source^  
in Taxon 20 (1971) 
Thombre 1959 in F 
Frahm-Leliveld 1959 in M 
Turner & Fearing 1960 in F 
Frahm-Leliveld 1969 in M 
Frahm-Leliveld 1969 in M 
Baquar, Husain & Akhtar 1966 
Bir & Sidhu 1967 
Frahm-Leliveld 1969 in M 
in Taxon 20 (1971) 
Miege 1960 in F 
Nordestam 1969 in M 
Pritchard & Gould 1964 in F 
Senn 1938 in D&W 
in. Taxon 15 (1966) 
Turner 1956 in F 
Tschechow & Kartaschowa 1932 in F 
Miege 1960 in F 
in Taxon 22 (1973) 
Schnack & Covas 1947 in D&W 
Frahm-Leliveld 1969 in M 
in Taxon 24 (1975) 
Turner & Fearing 1960 in F 
Atchison 1949 in D&W 
Rhynchosia viscosa (Roth.) DC. 
Rhynchosia volubilis Lour. 
Eriosema chinense Vog. 11 
Eriosema edule (Gris.) Burk. 
Eriosema glomeratum (Guill. & Perr.) Hook. 
Eriosema griseum Bak. 
Eriosema macrostipulum Bak. f^ . 
(as E. erectum) 
Eriosema montanum Bak. f^ . 
Eriosema psoralioides (Lam.) G. Don. 
Eriosema psoralioldes (Lam.) G. Don. 
Eriosema psoraleoides (Lam.) G. Don. 
(as E. cajanoides Hook. f^ .) 
Eriosema psoralioldes (Lam.) G. Don. 
Eriosema scioanum Avetta 
(as E. lejeunei Stainer & D. Crane) 
Paracalyx scariosus (Roxb.) All 
(as Cylista scariosa) 
DIOCLEINAE 
Dioclea boykinii 
Dioclea reflexa Hook. f^ . 
Dioclea reflexa Hook. _f. 
Canavalia ensiformis (L.) DC. 11 
Canavalia ensiformis (L.) DC. 
Canavaila ensiformis (L.) DC. 
Canavalia ensiformis (L.) DC. 
Canavalia ensiformis (L.) DC. 
Canavalia gladiata (Jacq.) DC. 
Canavalia gladiata (Jacq.) DC. 
Canavalia gladiata (Jacq.) DC. 
22 Frahm-Leliveld 1969 in M 
22 Sakai 1951 in F 
Larsen 1971 in M 
20 Di Fulvio 1969 in M 
22 Frahm-Leliveld 1969 in M 
22 Frahm-Leliveld 1969 in M 
22 Turner & Fearing 1959 
22 Frahm-Leliveld 1969 in M 
22 Frahm-Leliveld 1953 in D&W 
22 Frahm-Leliveld 1957 
22 Frahm-Lelivied 1969 in M 
22 Turner & Fearing 1959 
22 Frahm-Leliveld 1969 in M 
h-" 
-3 
ro 
22 Thombre 1959 
24 Nemek 1910 in D&W 
22 Mangenot & Mangenot 1958 in F 
22 Mangenot & Mangenot 1962 in F 
Bhandari, Tandon & Jain 1969 in M 
22 Kawakami 1930 in D&W 
22 Shibata 1962 in F 
22 Simmonds 1954 in F 
22 Tixier 1965 
22,44 Covas 1949 in F 
22 Poucques 1945 in F 
44 Shibata 1962 in F 
Table 3-1. (Continued) 
Species^  Counts 
Gam. Spor 
Canavalia lineata (Thunb.) DC. 11,22 
Canavalia lineata (Thunb.) DC. 
Canavalia maritima (Aubl.) Thouars. 
Canavalia maritima (Aubl.) Thouars. (as C. rosea) 
Canavalia oxyphylla Standley & Williams 
Canavalia plagiosperma Piper 
Canavalia virosa (Roxb.) W.&A. 11 
Canavalia virosa (Roxb.) W.&A. 
Canavalia virosa (Roxb.) W.&A. (as C. africana) 
Canavalia virosa (Roxb.( W.&A. (as C. sp.) 
Pachyrhizus erosus (L.) Urban (as P. angulatus) 11 
Pachyrhizus erosus (L.) Urban (as P. angulatus) 11 
Pachyrhizus erosus (L.) Urban (as P. angulatus) 
Pachyrhizus tuberosus (Lam.) Spreng 
Camptosema coriaceum (Nees & Mart.) Benth. 11 
Camptosema tomentosum Benth. 
Collaea stenophylla (H.&A.) Benth. 
Galactia canescens Benth. 
Galactia glaucophylla Harms 
Galactia gray! Vah?l. 
Galactia longifolia (Jacq.) Benth. 
(as G. tenuiflora) 
Galactia longifolia (Jacq.) Benth. 
(as G. tenuiflora) 
Source^  
Hsu 1968 in M 
Jinno 1956 in F 
Frahm-Leliveld 1960 in F 
Miege 1960 in F 
Elias 1967 in M 
Simmonds 1954 in F 
Bhandari, Tandon & Jain 1969 in M 
Kedharnath 1950 in F 
Miege 1960 in F 
Riley 1960 in F 
Biswas & Bhattacharyya 1970 in M 
De & Prasad 1966 in M 
Roy 1933 in D&W 
Senn 1938 in F 
Coleman & Smith 1969 in M 
Turner & Irwin 1961 
Krapovickas 1965 
Turner 1956 in F 
Krapovickas 1965 
Turner 1956 in F 
Frahm-Leliveld 1960 in F 
Pritchard & Gould 1964 in F 
Galactia macreil Curtis 
Galactia martii DC. 
Galactia texana (Scheele) A. Gray 
Galactia volubilis (L.) Britt. 
Calopogonium mucunoides Desv. 
Calopogonium mucunoides Desv. 
Calopogonium mucunoides Desv. 
Calopogonium mucunoides Desv. 
KENNEDIINAE 
Kennedia prostrata R. Br. 
Kennedia prostrata R. Br. 11 
Kennedia rubricunda (Curt.) Vent. 
Hardenbergia violacea (Schneev.) Stearn 
(as H. monophylla) 
PHASEOLINAE 
Psophocarpos palustris Desv. (as P. palmettorum) 
Psophocarpos palustris Desv. 
Psophocarpos palustris Desv. 
Psophocarpos tetragonolobus (L.) DC. 
Psophocarpos tetragonolobus (L.) DC. 9 
Physostigma mesoponticum Taub. 
Physostigma mesoponticum Taub. 
Macroptilium atropurpureum (DC.) Urb. 
Macroptilium bracteatus (Nees. & Mart) Maréchal & 
Baudet? (as Phaseolus bracteatus) 
Macroptilium atropurpureum (DC.) Urban 
(as Phaseolus atropurpureus) 
Macroptilium atropurpureum (DC.) Urban 
(as Phaseolus atropurpureus) 
20 Lewis, Stripling & Ross 1962 in F 
20 Turner & Irwin 1961 in F 
20 Turner & Fearing 1960 in F 
20 Atchison 1949 in F 
36 Frahm-Leliveld 1953 in D&W 
36 Frahm-Leliveld 1957 in F 
36 Shibata 1962 in F 
36 Tixier 1965 
22 Fearing 1959, Ph.D. dissertation 
Raven, Kyhos & Hill 1965 
22 Smith-White in D&W 
22 Smith-White in D&W 
f 
20 Frahm-Leliveld 1960 in F 
20 Frahm-Leliveld 1960 in F 
22 Miege 1960 in F 
26 Ramirez 1960 in F 
18 Tixier 1965 in C 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Maréchal 1970 in M 
22 Pritchard & Gould 1964 in F 
22 Pritchard & Gould 1964 in F 
22 Singh & Roy 1970 in M 
Table 3-1. (Continued) 
Species^  
Macroptilium atropurpureum (DC.) Urban 
(as Phaseolus atropurpureus) 
Macroptilium erythroloma (Mart.) Urb. 
(as Phaseolus erythroloma) 
Macroptilium erythroloma (Mart.) Urb. 
Macroptilium erythroloma (Mart.) Urb. 
(as Phaseolus erythroloma) 
Macroptilium lathryroides (L.) Urb. 
(as Phaseolus lathyroides)' 
Macroptilium,lathyroides (L.) Urb. 
(as Phaseolus lathyroides) 
Macroptilium lathyroides (L.) Urb. 
Macroptilium lathyroides (L.) Urb. 
(as Phaseolus lathyroides) 
Macroptilium lathyroides (L.) Urb. 
Phaseolus acutifolius Gray 
Phaseolus acutifolius Gray 
Phaseolus acutifolius Gray 
Phaseolus acutifolius Gray 
Phaseolus acutifolius Gray 
Phaseolus adenanthus G. Mey. 
Phaseolus adenanthus G. Mey. 
Phaseolus anisotrichus Schlecht. 
Phaseolus chrysanthos Sav. 
Phaseolus coccineus L. (as P. multiflorus) 
Phaseolus coccineus L. (as P. multifolrus) 
Phaseolus coccineus L, 
Counts^  
Gam. Spor. 
c Source 
22 Singh & Roy 1970 in M 
22 Krapovickas 1965 in C 
22 Maréchal 1970 in M 
22 Shibata 1962 in F 
22 Frahm-Leliveld 1965 in C 
22 Larsen 1971 in M 
22 Maréchal 1970 in M 
22 Pritchard & Gould 1964 in F 
22 Singh & Roy 1970 in M 
22 Karpenchenko 1925 in D&W 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Shibata 1962 in F 
22 Snartt 1970 in M 
22 Larsen 1971 in M 
22 Maréchal 1970 in M 
20 Maréchal 1970 in M 
22 Muto 1929 in F 
22 Karpechenko 1925 in D&W 
24 Kleinmann 1923 in F 
22 Lamprecht 1966 in M 
Phaseolus coccineus L. 
Phaseolus coccineus L. 
Phaseolus coccineus L. 
Phaseolus coccineus L. 
Phaseolus coccineus L. (as P. multiflorus) 
Phaseolus coccineus L. 
Phaseolus coccineus L. 
Phaseolus filiformis Benth. 
Phaseolus filiformis Benth. 
Phaseolus flavescens Piper 
Phaseolus formosus H.B.K. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus lunatus L. 
Phaseolus metcalfei Wooton & Standi. 
Phaseolus nigerinus Juss. 
Phaseolus obvallatus Schlecht. 
Phaseolus polystachys (L.) Britton, Stearn & 
Pogg. 
Phaseolus polystachys (L.) Britton, Stearn & 
Pogg. 
Phaseolus ritensis Jones 
Phaseolus ritensis Jones 
Phaseolus scaberulus 
Phaseolus semierectus L. 
Phaseolus semierectus L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. (as P. aborigineus) 
Phaseolus vulgaris L. ? (as P. hysterinus) 
Phaseolus vulgaris L. 
22 Lamprecht 1966 in M 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Nagl 1962 in F 
22 Senn 1938 in F 
22 Smartt 1970 in M 
22 Thomas 1964 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Maréchal 1970 in M 
44 Maréchal 1970 in M 
22 Berger, Witkus & McMahon 1958 in F 
22 Dhalawal, Pollard & Lorz 1962 in F 
22 Karpechenko 1925 in D&W 
22 Kawakami 1930 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Senn 1938 in F 
22 Smartt 1970 in M 
22 Thomas 1964 in F 
22 Turner 1956 in F 
22 in F 
22 Maréchal 1970 in M 
22 Allard & Allard 1940 in D&W 
22 Dhaliwal, Pollard & Lorz 1962 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Miege 1960 in F 
22 Senn 1938 in F 
22 Turner 1956 in F 
22 Berger, Witkus & McMahon 1958 in F 
22 Burkard & Brûcher 1953 in F 
22 Frahm-Leliveld 1965 in C 
22 Karpenchenko 1925 in F 
Table 3-1. (Continued) 
Species^  
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Phaseolus vulgaris L. 
Strophostyles helvula (L.) Ell. 
Strophostyles umbellata (Willd.) Britt. 
Vigna acontifolia. (Jacq.) Maréchal 
Vigna acontifolia (Jacq.) Maréchal 
Vigna acontifolia (Jacq.) Maréchal 
(as Phaseolus acontifolius) 
Vigna ambacensis Bak. 
Vigna ambacensis Bak. 
Vigna ambacensis Bak. (as V. pubigera Bak.) 
Vigna ambacensis Bak. 
Vigna ambacensis Bak. 
Vigna ambacensis Bak. (as V. pubigera) 
Counts^  
Gam, Spor. 
Q 
Source 
22 Katayama 1928 in F 
22 Kawakami 1930 in F 
22 Lamprecht 1966 in M 
22 Malinowski 1935 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Maréchal & Otoul 1965 in F 
22 Senn 1938 in F 
22 Shibata 1962 in F 
22 Smartt 1970 in M 
22 Takagi 1938 in F 
22 Thomas 1945 in D&W 
22 Thomas 1964 in F 
22 Weinstein 1926 in F 
22 Senn 1938 in F 
22 Turner. 1956 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Tschechow & Kartaschowa 1932 in D&W 
20 Dusseau & Magnant 1941 in F 
20 Frahm-Leliveld 1965 in F 
20 Frahm-Leliveld 1965 in C 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M 
20 Miege 1962 in F 
Vigna angularis (Willd.) Ohwi & Ohashi 
Cas Phaseolus angularis) 
Vigna angularis (Willd.) Ohwi & Ohashi 
(as Phaseolus angularis) 
Vigna angularis (Willd.) Ohwi & Ohashi 
(as Phaseolus angularis) 
Vigna angularis (Willd.) Ohwi & Ohashi 
Vigna angularis (Willd.) Ohwi & Ohashi 
(as Phaseolus angularis) 
Vigna capensis (L.) Walp. 
Vigna capensis (L.) Walp. 
Vigna davyi Bolus 
Vigna fischéri Harms 
Vigna frutescens A. Rich. 
(as V. fragrans) 
Vigna frutescens A. Rich. 
(as V. esculenta) 
Vigna gracilis (Guill. & Perr.) 
Vigna gracilis (Guill. & Perr.) 
Vigna gracilis (Guill. & Perr.) 
Vigna gracilis (Guill. & Perr.) 
Vigna grahamiana (W.&A.) Verdc. 
(as Dolichos subcamosus) 
Vigna heterophylla A. Rich. 
Vigna heterophylla A. Rich. 
Vigna heterophylla A. Rich. 
Vigna heterophylla A. Rich. 
Vigna heterophylla A. Rich. 
Vigna hosei (Craib.) Backer 
(as V. oligosperma) 
Vigna hosei (Craib.) Backer 
(as V. oligosperma) 
Vigna hosei (Craib.) Backer 
Vigna kirkii (Bak.) Gillett 
(as V. schliebenii) 
Hook. 
Hook. 
Hook. 
Hook. 
22 Karpechenko 1925 in D&W 
22 Kodama 1970 in F. 
22 Kodama 1967 in F 
22 Maréchal 1970 in M 
22 Shibata 1962 in F 
Sharma & Sarkar 1967-68 in M 
22 Tschechow & Kartaschowa 1932 in D&W 
22 Sen & Bhowal 1960 in F 
22 Maréchal 1970 in M 
22 Frahm-Leliveld 1965 in F 
20 Maréchal 1970 in M 
22 Frahm-Leliveld 1965 in C 
22 Maréchal 1970 in M 
22 Pritchard & Gould 1964 in F 
22 Sen & Bhowal 1960 in F 
Larsen 1971 in M 
20 Frahm-Leliveld 1965 in F 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M 
20 Pritchard & Gould 1964 in F 
20 Sen & Bhowal 1960 in F 
20 Frahm-Leliveld 1965 in C 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M 
22 Frahm-Leliveld 1965 in C 
Table 3-1. (Continued) 
Species^  
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
Vigna 
kirkii (Bak.) Gillett 
(as V. schliebenii) 
lanceolata Benth. 
lasiocarpa (Benth.) Verde. 
(as Phaseolus pilosus) 
lasiocarpa (Benth.) Verde, 
laurentii De Wild, 
longifolia (Benth.) Verde, 
luteola (Jaeq.) Benth. 
luteola (Jaeq.) Benth. 
luteola (Jaeq.) Benth. 
luteola (Jaeq.) Benth. 
luteola (Jaeq.) Benth. 
luteola (Jaeq.) Benth. 
marina (Burm.) Merr. 
marina (Burm.) Merr. 
membranaeea A. Rich, 
multinervis Hutch, 
multinervis Hutch. 
mungo (L.) Hepper 
mungo (L.) Hepper 
mungo (L.) Hepper 
mungo (L.) Hepper 
mungo (L.) Hepper 
mungo (L.) Hepper 
mungo (L.) Hepper 
(as V. glabra) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
(as Phaseolus mungo) 
oblongifolia A. Rich. 
oblongifolia A. Rich. (as V. parviflora) 
oblongifolia A. Rich. (as V. parviflora) 
oblongifolia A. Rich. 
Counts^  
Gam. Spor. 
Source^  
22 Frahm-Leliveld 1965 in F 
22 Karpenehenko 1925 in D&W 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M 
22 Maréchal 1970 in M 
22 Maréchal 1970 in M 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Schnack & Covas 1947 in D&W 
22 Sen & Bhowal 1960 in F 
11 22 Shibata 1962 
22 Tschechow & Kartaschowa 1932 in D&W 
22 Pritchard & Gould 1964 in F 
22 Sen & Bhowal 1960 in F 
20 Sen & Bhowal 1960 in F 
22 Frahm-Leliveld 1965 in F 
22 Maréchal 1970 in M 
11 Bir & Sidhu 1966 in C 
11 Bir & Sidhu 1967 in M 
22 De & Krishnan 1966 
22 Karpechenko 1925 in D&W 
22 Krishnan & De 1968 in M 
24 Rau 1929 in F 
22 Simmonds 1954 in F 
22 Frahm-Leliveld 1965 in F 
22 Frahm-Leliveld 1965 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
Vigna oblongifolia A. Rich. (as V. parviflora) 
Vigna oblongifolia A. Rich. 
Vigna oblongifolia A. Rich, (as V. parviflora) 
Vigna oblongifolia A. Rich, (as V. wilmsii) 
Vigna parkeri Bak. (as V. maranguensis) 
Vigna parkeri Bak. 
Vigna parkeri Bak. 
Vigna racemosa (G. Don.) Hutch. & Dalz. 
Vigna racemosa (G. Don.) Hutch. & Dalz. 
Vigna racemosa (G. Don.) Hutch. & Dalz. 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 11 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 11 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 
Vigna radiata (L.) Wilczek 
(as Phaseolus radiatus) 
Vigna radiata (L.) Wilczek 
(as Phaseolus radiatus) 
Vigna radiata (L.) Wilczek 
(as Phaseolus sublobatus) 
Vigna radiata (L.) Wilczek 
(as Phaseolus aureus) 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 11 
Vigna radiata (L.) Wilczek 
(as Phaseolus radiatus) 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 11 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 
Vigna radiata (L.) Wilczek 
Vigna radiata (L.) Wilczek 
Vigna radiata (L.) Wilczek 
(as Phaseolus radiatus) 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 
Vigna radiata (L.) Wilczek (as Phaseolus aureus) 
Vigna reticulata Hook. 
Vigna reticulata Hook. f. 
22 Maréchal 1970 in M 
22 Sen & Bhowal 1960 in F 
22 Sen & Bhowal 1960 in F 
22 Sen & Bhowal 1960 in F 
22 Frahm-Leliveld 1965 in C 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Frahm-Leliveld 1965 in C 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M. 
in Taxon 15 (1966) 
Bir & Sidhu 1967 in M 
22 De & Krishnan 1966 
22 Frahm-Leliveld 1953 in F 
22 Frahm-Leliveld 1957 in F 
22,44 Frahm-Leliveld 1965 in C g» 
22 Karpechenko 1925 in D&W 
Kaul 1970 in M 
22 Kawakami 1930 in F 
22 Krishnan & De 1968 in M 
22 Krishnan & Deepesh 1965 in C 
44 Kumar & Abraham 1942 in D&W 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
24 Rau 1929 in F 
22 Shibata 1962 in F 
22 Simmonde 1954 in F 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M 
Table 3-1. (Continued) 
Species^  
Vigna sandvicensis A. Gray (as V. owahuensis) 
Vigna schimperi Bak. 
Vigna schimperi Bak. 
Vigna trilobata (L.) Verde. 
(as Phaseolus trilobus) 
Vigna trilobata (L.) Verde. 
(as Phaseolus trilobus) 
Vigna triphylla (Wilczek) Verde. 
(as Haydonia triphylla) 
Vigna triphylla (Wilczek) Verde. 
(as Haydonia triphylla) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus ricciardianus) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus calcaratus) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus calcaratus) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus ricciardianus) 
Vigna umbellata (Thunb.) Oh & Ohashi 
(as V. calcarata) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as V. calcarata) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus calcaratus) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus calcaratus) 
Vigna umbellata (Thunb.) Ohwi & Ohashi 
(as Phaseolus ricciardianus) 
Counts^  
Gam, Spor. 
c. Source 
22 Tschechow & Kartaschowa 1932 in D&W 
22 Frahm-Leliveld 1965 in C 
22 Sen & Bhowal 1960 in F 
22. Karpechenko 1925 in D&W 
22 Singh & Roy 1970 in M 
22 Maréchal 1970 in M 
22 Maréchal & Otoul 1965 
22 Dana 1964 in F 
22 Frahm-Leliveld 1953 in D&W 
22 Frahm-Leliveld 1957 in F 
22 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
22 Shibata 1962 in F 
22 Singh & Roy 1970 in M 
22 in D&W 
Vigna unguiculata (L.) Walp. 
(as V. sesquipedalis) 
Vigna unguiculata (L.) Walp. 
(as V. sesquipedalis) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. 
(as V. sesquipedalis) 
Vigna unguiculata (L.) Walp. 
Vigna unguiculata (L.) Walp. 
(as V. dekindtiana) 
Vigna unguiculata (L.) Walp. (as V. coerulea) 
Vigna unguiculata (L.) Walp. (as V. triloba) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. 
(as V. sesquipedalis) 
Vigna unguiculata (L.) Walp. (as V. catjang) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. (as V. catjang) 
Vigna unguiculata (L.) Walp. (as V. catjang) 
Vigna unguiculata (L.) Walp. 
Vigna unguiculata (L.) Walp. 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. (as V, catjang) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. 
(as V. sesquipedalis) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. (as V. catjang) 
Vigna unguiculata (L.) Walp. (as V. catjang) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
Vigna unguiculata (L.) Walp. (as V. sinensis) 
(as Dolichos lubia) 
Vigna venulosa Bak. 
Vigna vexillata (L.) A. Rich. 
Vigna vexillata (L.) A. Rich. 
24 Berger, Witkus & McMahon 1958 in F 
22 Faris 1964 in F 
22 Floresca, Capinpin & Pancho 1960 in F 
24 Floresca, Capinpin & Pancho 1960 in F 
22 Frahm-Leliveld 1965 in F 
22 Frahm-Leliveld 1965 in F 
22 Frahm-Leliveld 1965 in C 
22 Frahm-Leliveld 1965 in C 
22,24 Karpechenko 1925 in D&W 
24 Kawakami 1930 in D&W 
24 Kawakami 1930 in D&W 
24 Kawakami 1930 in F  ^
22 Kodama 1970 in M œ 
22 Kodama 1967 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
24 Miege 1962 in F 
24 Rau 1929 in F 
22 Saunders 1960 in F 
22 Sen & Bhowal 1960 in F 
22 Sen & Bhowal 1960 in F 
22 Sen & Bhowal 1960 in F 
22 Senn 1938 in F 
22 Shibata 1962 in F 
22 Tschechow & Kartaschowa 1932 in D&W 
22 Maréchal 1970 in M 
22 Frahm-Leliveld 1965 in C 
22 Maréchal 1970 in M 
Table 3-1. (Continued) 
Species^  Counts^  Source^  
Gam. Spor. 
Vigna vexillata (L.) A. Rich. 
Vigna vexillata (L.) A« Rich. 
Vigna vexillata (L.) A. Rich. 
Vigna wittei De Wild. & Staner 
Vigna wittei De Wild. & Staner 
Vigna sp. (as Phaseolus sp.) 
Vigna sp. (as Phaseolus sp.) 
Vigna sp. (as Phaseolus sp.) 
Vigna sp. (as Phaseolus sp.) 
Voandzeia subterranea (L.) Thou. 
Voandzeia subterranea (L.) Thou. 
Voandzeia subterranea (L.) Thou. 
Voandzeia subterranea (L.) Thou. 
Voandzeia subterranea (L.) Thou. 
Kerstingiella geocarpa Harms 
Kerstingiella geocarpa Harms 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
Lablab purpureus (L.) Sweet (as 
22 
22 
22 
20 
20 
44 
44 
44 
44 
22 
22 
22 
22 
22 
20 
22 
Dolichos lablab) 24 
Dolichos lablab) 11 
Dolichos lablab) 22 
Dolichos lablab) 22 
Dolichos lablab) 22 
22 
Dolichos lablab) 20 
Dolichos lablab) 24 
Dolichos lablab) 24 
Maréchal 1970 in M 
Miege 1960 in F 
Sen & Bhowal 1960 in F 
Maréchal 1969 in M 
Maréchal 1970 in M 
Dana 1964 in F 
De & Krishnan 1966 in C 
Krishnan & De 1968 in M 
Ktishnan & De 1970 in M 
Dusseau & Magnant 1941 in F 
Frahm-Leliveld 1953 in D&W 
Frahm-Leliveld 1957 in F 
Hepper 1963 
Miege 1954 in F 
Hepper 1963 
Miege 1954 in F 
Ayyangar, Rangaswami & Krishnaswamy 
1936 in F 
Bir & Sidhu 1967 in M 
Frahm-Leliveld 1953 in F 
Frahm-Leliveld 1957 in F 
Kawakami 1930 in F 
Maréchal 1970 in M 
Pritchard & Gould 1964 in F 
Rau 1929 in F 
Roy 1933 in F 
Lablab purpureus (L.) Sweet (as Dolichos lablab) 
Lablab purpureus (L.) Sweet (as Dolichos lablab) 
Lablab purpureus (L.) Sweet (as Dolichos lablab) 
Lablab purpureus (L.) Sweet (as Dolichos lablab) 
Dipogon lignosus (L.) Verdc. 
Dipogon lignosus (L.) Verdc. 
(as Dolichos lignosus) 
Dipogon lignosus (L.) Verdc. 
(as Dolichos lignosus) 
Dolichos glabrescens R. Wilczek 
Dolichos glabrescens R. Wilczek 
Dolichos multiflora 
Dolichos sericeus E. Mey (as D. formosus) 
Dolichos trilobus L. (as D. falcatus) 
Dolichos trilobus L. (as D. falcatus) 
Macrotyloma africanum (Wilczek) Verdc. 
(as Eolichos africanus) 
Macrotyloma axillare (E. Mey.) Verdc. 
(as Dolichos axillaris) 
Macrotyloma axillare (E. Mey.) Verdc. 
(as Dolichos axillaris) 
Macrotyloma axillare (E. Mey.) Verdc. 
(as Dolichos axillaris) 
Macrotyloma ellipticum (R. E. Fr.) Verdc. 
(as Dolichos ellipticus) 
Macrotyloma stenophyllum (Harms) Verdc. 
(as Dolichos stenophyllus) 
Macrotyloma tenuiflorum (Micheli) Verdc. 
(as Dolichos baumannii) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos biflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos biflorus) 
22 Sen & Marimuthu 1960 in F 
22 Senn 1938 in F 
in Taxon 15 (1966) 
20 Vasil 1962 in F 
22 Maréchal 1970 in M 
22 Maréchal & Otoul 1965 in F 
22 Wilczek 1966 in C 
20 Maréchal 1970 in M 
20 Maréchal & Otoul 1966 
24 Nemec 1910 in F 
20 Maréchal 1970 in M 
20 Maréchal 1969 in M 
20 Maréchal 1970 in M  ^
CO 
20 Maréchal 1970 in M 
20 Maréchal 1970 in M 
20 Maréchal 1965 in F 
20 Pritchard & Gould 1964 in F 
20 Maréchal 1970 in M 
20 Maréchal 1970 in M 
20 Maréchal & Otoul 1965 
Bir & Sidhu 1967 in M 
20 Maréchal 1970 in M 
Table 3-1. (Continued) 
Species 
Macrotyloma uniflorum (Lam.) Verde. 
(as Dolichos uniflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos uniflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos uniflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos biflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
(as Dolichos biflorus) 
Macrotyloma uniflorum (Lam. ) Verdc. 
(as Dolichos biflorus) 
Macrotyloma uniflorum (Lam.) Verdc. 
Sphenostylis holosericea 
Sphenostylis stenocarpa 
Centrosema brasilianum Benth. 
Centrosema coriaceum Benth. 
Centrosema plumieri (Turp.) Benth. 
Centrosema pubescens Benth. 
Centrosema pubescens Benth. 
Centrosema pubescens Benth. 
Centrosema virginianum (L.) Benth. 
Periandra mediterranea (Veil.) Taub. 
Periandra spp. (2) 
Clitoria cordobensis Burk. 
Counts^  
Gam. Spor. 
Source^  
20 Maréchal 1970 in M 
20 Maréchal & Otoul 1965 in F 
20 Maréchal & Otoul 1966 in C 
20 Pritchard & Gould 1964 in F 
24 Rau 1929 in F 
20 Sen & Vidyabhushan 1959 in F 
11 in Taxon 15 (1966) 
20 Frahm-Leliveld 1957 
18 Miege 1960 
24 Larsen 1971 in M 
22 Turner & Irwin 1961 in F 
20 Frahm-Leliveld 1957 in F 
20 Frahm-Leliveld 1953 in D&W 
20 Frahm-Leliveld 1957 in F 
10 20 Tixier 1965 
18 Lewis, Stripling & Ross in F 
22 Turner & Irwin 1961 
11 Fearing 1959 Ph.D. dissertation 
24 Krapovickas & Krapovickas 1951 in 
Clitoria laurifolia Poir. 
Clitoria rubiginosa Pers. 
Clitoria ternatea L. 
Clitoria ternatea L. 
Clitoria ternatea L. 
Clitoria ternatea L. 
Clitoria ternatea L. 
GLYCININAE 
Pseudovigna argentea (Willd.) Verde. 
Pseudovigna argentea (Willd.) Verde. 
Pueraria collettii Prain 
Pueraria lobata (Willd.) Ohwi 
Pueraria lobata (Willd.) Ohwi 
Pueraria lobata (Willd.) Ohwi 
Pueraria lobata (Willd.) Ohwi 
(as P. thunbergiana) 
Pueraria phaseoloides (Roxb.) Benth. 
(as P. javanica) 
Pueraria phaseoloides (Roxb.) Benth. 
(as P. javanica) 
Pueraria phaseoloides (Roxb.) Benth. 
Pueraria phaseoloides (Roxb.) Benth. 
(as P. javanica) 
Pueraria phaseoloides (Roxb.) Benth. 
Pueraria phaseoloides (Roxb.) Benth. 
Pueraria phaseoloides (Roxb.) Benth. 
Pueraria tuberosa DC. 
Pueraria tuberosa DC. 
Glycine canescens F. J. Hermann 
Glycine clandestina Willd. 
Glycine clandestina Willd. 
Glycine falcata Benth. 
Glycine falcata Benth. 
(as P. hirsuta) 
(as P. hirsuta) 
(as P. hirsuta) 
11 
11 
24 
24 
16 
16 
16 
16 
16 
22 
22 
20 
22 
24 
22 
24 
22,24 
24 
22 
22 
22 
22 
20 
40 
40 
40 
40 
40 
Frahm-Leliveld 1957 in F 
Frahm-Leliveld 1960 in F 
Frahm-Leliveld 1953 in D&W 
Frahm-Leliveld 1957 in F 
Jacob 1940 in F 
Saroja 1961 in F 
Shibata 1962 in F 
Maréchal 1970 in M 
Maréchal & Otoul 1966 in C 
Larsen 1971 in M 
Hardas & Joshi 1954 in F 
Sakai 1951 in D&W 
Simmonds 1954 in F 
Suzuka 1950 in F 
Berger, Witkus, & McMahon 1958 in F 
Frahm-Leliveld 1953 in F 
Frahm-Leliveld 1957 in F 
Frahm-Leliveld 1957 in F 
Hardas & Joshi 1954 in F 
Larsen 1971 in M 
Tixier 1965 in C 
Bir & Sidhu 1967 in M 
in Taxon 15 (1966) 
Hymowitz & Newell 1975 
Pritchard & Gould 1964 in F 
Kasha 1967 in M 
in Taxon 16 (1967) 
Hymowitz & Newell 1975 
Table 3-1. (Continued) 
Species® 
Glycine falcata Bench. 
Glycine gracilis Skvortz. 
Glycine gracilis Skvortz. 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. (as G. soj a) 
Glycine max (L.) Merr. (as G. soja) 
Glycine max (L.) Merr. (as G. hispida) 
Glycine max (L.) Merr. (as G. hispida) 
Glycine max (L.) Merr. 
Glycine max. (L.) Merr. 
Glycine max (L.) Merr. (as G. soja) 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. (as G. soja) 
Glycine max (L.) Merr. (as G. soj a) 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. (as G. soja) 
Glycine max (L.) Merr, (as G. hispida) 
Glycine max (L.) Merr. (as G. soja) 
Glycine max (L.) Merr. 
Glycine max (L.) Merr. (as Soja max) 
Glycine max (L.) Merr. (as G. hispida) 
Glycine max (L.) Merr. (as G. soj a) 
Glycine soja Sieb.&Zucc. (as G. formosana) 
Glycine soja Sieb.&Zucc. (as G. ussuriensis) 
Glycine soja Sieb.&Zucc. (as G. ussuriensis) 
Glycine tabacina (Labill.) Benth. 
Glycine tabacina (Labill.) Benth. 
Counts^  
Gam. Spor. 
Source 
40 Pritchard & Gould 1964 in F 
40 Fukuda 1933 in F 
40 in Taxon 16 (1967) 
20,40 80 Biswas & Bhattacharyya 1972 in M 
40 Frahm-Leliveld 1957 in F 
40 Fukuda 1933 in F 
40 Fukuda 1933 in F 
38 Ghlmpu 1933 in F 
40 Hadley & Hymowitz 1973 
40 Kao, Miller, Gamborg & Harvey 1970 
40 Kawakami 1930 in F 
40 Kodama 1967 in F 
40 Kodama 1970 in M 
40 Levan 1940 in F 
AO Oinuma 1952 in F 
40 Palmer & Heer 1973 
40 Pritchard & Gould 1964 in F 
40 Sakai 1951 in F 
40 Sakai 1951 in F 
40 Senn 1938 in F 
40 Senn 1938 in F 
80 Tang & Loo 1940 in D&W 
40 Veatch 1934 in F 
38 Yamaha & Sinoto 1925 in F 
38 Yamaha & Suematsu 1936 in F 
40 Kasha 1967 in M 
40 Kasha 1967 in M 
40 Tschechow & Kartaschowa 1932 in D&W 
80 Pritchard & Gould 1964 in F 
80 in Taxon 16 (1967) 
Glycine tomentella Hayata 
Glycine tomentella Hayata (as G. tomentosa) 
Glycine wightii (W.&A.) Verdc. (as G. javanica) 
Glycine wightii (W.&A.) Verdc. 
Glycine wightii (W.&A.) Verdc. 
(as G. albidiflora) 
Glycine wightii (W.&A.) Verdc. (as G. javanica) 
Glycine wightii (W.&A.) Verdc. (as G. javanica) 
Glycine wightii (W.&A.) Verdc. (as G. javanica) 
Teramnus labialis (Linn. f^ . ) Spreng. 
Teramnus mollis Benth. 
Teramnus uncinatus (L.) Sw. 
Teramnus uncinatus (L.) Sw. 
10 
14 
Dumasia cordifolia Benth. 
Dumasia truncata Sieb. & Zucc. 
Dumasia villosa DC. 
Dumasia villosa DC. 
11 
10 
10 
Cologania angustifolia H.B.K. 
Cologania broussonetii (Balb.) DC. 
Cologania obovata Schlecht 
Amphicarpa bracteata (L.) Fern. 
(as A. monoica) 
Amphicarpa bracteata (L.) Fern. 
(as A. comosa) 
Amphicarpa bracteata (L.) Fern. 
Amphicarpa bracteata (L.) Fern. 
Amphicarpa edgeworthii Benth. 
(as Falcata joponica) 
Amphicarpa edgeworthii Benth. 
OPHRESTIINAE 
Pseudoeriosema borianii (Schweinf.) Hauman 11 
(as Glycine borianii) 
Pseudoeriosema borianii (Schweinf.) Hauman 
40 Pritchard & Gould 1964 in F 
40 in Taxon 16 (1967) 
22,44 Cheng 1963a; 1963b 
22,44 Hadley & Hymowitz 1973 
40 Mieee 1960 in F 
22,44 Pritchard & Gould 1964 in F 
20 Ramanathan 1950 in F 
44 in Taxon 16 (1967) 
in Taxon 22 (1973) 
in Taxon 22 (1973) 
28 Frahm-Leliveld 1960 in F 
28 Pritchard & Gould 1964 in F 
in Taxon 14 (1975) 
22 Fearing 1959 Ph.D. dissertation 
in Taxon 22 (1973) 
in Taxon 23 (1974) 
44 Fearing 1959 Ph.D. dissertation 
44 Fearing 1959 Ph.D. dissertation 
44 Fearing 1959 Ph.D. dissertation 
20 Cooper 1936 in D&W 
22 Frahm-Leliveld 1960 in F 
40 in Taxon 13 (1964) 
20 Turner & Fearing 1964 ' 
22 Sokolovaskaya 1966 
20,40 Turner & Fearing 1964 
22 Cheng 1963 
22 Pritchard 1972 
Table 3-1. (Continued) 
Species^  
ERYTHRININAE 
Erythrina abyssinica DC. 
Erythrina abyssinica DC. 
Erythrina acanthocarpa E. Mey. 
Erythrina acanthocarpa E. Mey. 
Erythrina altissima A. Chev. 
Erythrina amasvara 
Erythrina amazonica Kruk. 
Erythrina amazonica Kruk. 
Erythrina americana Mill. 
Erythrina americana Mill. 
Erythrina arborescens Roxb. 
Erythrina arborescens Roxb. 
Erythrina arborescens Roxb. 
Erythrina atitlanensis Kruk. & Barneby 
Erythrina bancoensis Aubr. & Pell. 
Erythrina berteroana Urb. 
Erythrina berteroana Urb. 
Erythrina bidwillii 
Erythrina bidwillii 
Erythrina blackei Parker 
Erythrina blackei Parker 
Erythrina blackei Parker 
Erythrina blackei Parker 
Erythrina buchii Urb. 
Erythrina buchii Urb. 
Erythrina burttii Bak. f^ . 
Erythrina burttii Bak. f. 
Counts^  
Gam. Spor, 
c 
Source 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
84 Atchison 1947 in F 
84 Krukoff 1969 in M 
42 Mangenot & Mangenot 1958 in F 
32 Poucques 1945 in F 
84 Atchison 1947 in D&W 
84 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
21 Mehra & Hans 1971 in M 
21 in Taxon 18 (1969) 
21 in Taxon 18 (1969) 
42 Krukoff 1971 in M 
42 Mangenot & Mangenot 1957 in F 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1971 in M 
21 Bir & Sidhu 1967 in M 
42 Hardas & Joshi 1954 in. F 
42 Nanda 1962 in F 
21 in Taxon 15 (1966) 
42 Atchison 1947 in F 
42 . Krukoff 1969 in M 
ca.126 Atchison 1951 in F 
ca.126 Krukoff 1969 in M 
Erythrina caffra Thunb. 
Erythrina caffra Thunb. 
Erythrina chiapasana Kruk. 
Erythrina chiriquensis Kruk. 
Erythrina chiriquensis Kruk. 
Erythrina cobanensis Kruk. & Barneby. 
Erythrina corallodendrum L. 
Erythrina corallodendrum L. 
Erythrina coralloides DC. 
Erythrina coralloides DC. 
Erythrina costaricensis M. Micheli 
Erythrina costaricensis M. Micheli 
Erythrina crista-galli L. 
Erythrina crista-galli L. 
Erythrina dominguezii Hassler 
Erythrina dominguezii Hassler 
Erythrina dominguezii Hassler 
Erythrina edulis Triana 
Erythrina edulis Triana 
Erythrina eggersii Kruk. 
Erythrina embryana 
Erythrina falcata Benth. 
Erythrina flabelliformis Kearney 
Erythrina flabelliformis Kearney 
Erythrina folkersii Kruk. & Mold. 
Erythrina folkersii Kruk. & Mold. 
Erythrina fusca Lour, (as E. glauca) 
Erythrina fusca Lour. 
Erythrina fusca Lour. 
Erythrina fusca Lour. (as E. glauca) 
Erythrina fusca Lour. 
Erythrina fusca Lour. 
Erythrina gpldmanii Standi. 
Erythrina goldmanii Standi. 
Erythrina goldmanii Standi. 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Krukoff 1971 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1971 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 
42 Atchison 1947 in F 
40,42, Krukoff 1969 in M 
44 
42 Atchison 1947 in F 
42 Covas 1949 in F 
42 Krukoff 1969 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Krukoff 1969 in M 
Maréchal 1969 in M 
Mehra & Hans 1971 in M 
42 Atchison 1951 in F 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
Table 3-1. (Continued) 
Species^  
Erythrina grisebachii Urban 
Erythima grisebachii Urban 
Erythrina guatemalensis Kruk. 
Erythrina guatemalensis Kruk. 
Erythrina herbacea L. 
Erythrina herbacea L. 
Erythrina herbacea L. 
Erythrina herbacea L. 
Erythrina horrida Eggers. 
Erythrina humeana Spreng. 
Erythrina huehuetenangensis Kruk. & Barneby 
Erythrina huehuetenangensis Kruk. & Barneby 
Erythrina lanata Rose 
Erythrina lanata Rose 
Erythrina lanceolata Standi. 
Erythrina lanceolata Standi. 
Erythrina lysistemon Hutch. 
Erythrina macrophylla DC. 
Erythrina macrophylla DC. 
Erythrina mexicana Kruk. 
Erythrina mexicana Kruk. 
Erythrina mildbraedii Harms 
Erythrina mysorensis Gamble 
Erythrina neglecta Kruk. & Mold. 
Erythrina oliviae Kruk. 
Erythrina oliviae Kruk. 
Erythrina pallida Britt. & Rose 
Erythrina pallida Britt. & Rose 
Counts 
Gam. Spor. 
Source^  
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Lewis, Stripling & Ross 1962 in F 
42 Senn 1938 in F 
42 Atchison 1951 in F 
42 Atchison 1947 in F 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Riley 1960 in F 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Mangenot & Mangenot 1962 in F 
42 Atchison 1951 in F 
42 Atchison 1951 in F 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
Erythrina poeppigiana (Walp.) 0. F. Cook 
Erythrina poeppigiana (Walp.) 0. F. Cook 
Erythrina rubrinerva H.B.K. 
Erythrina rubrinerva H.B.K. 
Erythrina sandwicensis Gegener 
Erythrina Senegalensis DC. 
Erythrina senegalensis DC. 
Erythrina senegalensis DC. 
Erythrina senegalensis DC. 
Erythrina speciosa Andr. 
Erythrina speciosa Andr. 
Erythrina standleyana Kruk. 
Erythrina standleyana Kruk. 
Erythrina standleyana Kruk. 
Erythrina standleyana Kruk. 
Erythrina steyermarkii Kruk. & Barneby 
Erythrina steyermarkii Kruk. & Barneby 
Erythrina striata Roxb. 
Erythrina stricts Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina suberosa Roxb. 
Erythrina tahitensis Nadeau 
Erythrina tajumulcensis Kruk. & Barneby 
Erythrina tajumulcensis Kruk. & Barneby 
Erythrina variegata L. (as E. indica) 
Erythrina variegata L. 
Erythrina variegata L. 
Erythrina variegata L. (as E. indica) 
Erythrina variegata L. (as E. indica) 
Erythrina variegata L. (as E. indica) 
42 Poucques 1945 in F 
42 Simmonds 1954 in D&W 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Mangenot & Mangenot 1962 in 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Mangenot & Mangenot 1962 
42 Miege 1962 in F 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1951 in F 
42 Krukoff 1969 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
21 in Taxon 18 (1969) 
21 Mehro & Hans 1971 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
21+2B Mehra 1972 in M 
21+(0-2B) in Taxon 18 (1969) 
21+(1-2B) Mehra & Hans 1971 in M 
42 in Taxon 18 (1969) 
42 Nanda 1962 in F 
42 Krukoff 1971 in M 
42 Lewis & Oliver 1970 in M 
42 Krukoff 1971 in M 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Krukoff 1971 in M 
42 Nanda 1962 in F 
44 Poucques 1945 in F 
42 Rao 1945 in F 
Table 3-1. (Concluded) 
Species^  
Erythrina velutina Wllld. 
Erythrina velutina Willd. 
Erythrina velutina Willd. 
Erythrina verna Bell. 
Erythrina verna Vellozo 
Erythirna vespertilio Benth. 
Erythrina vespertilio Benth. 
Erythrina vespertilio Benth. 
Erythrina vogelii Hook. _£. 
Erythrina williamsii Kruk. & Barneby 
Mucuna cochinchinensis A. Chev. 
Mucuna cochinchinensis A. Chev. 
Mucuna monosperma DC. 
Mucuna pruriens DC. 
Mucuna pruriens DC. 
Mucuna pruriens DC. (as M. aterrima) 
Mucuna pruriens DC. (as M. "rasteira") 
Mucuna pruriens DC. (as M. hassjoo) 
Mucuna pruriens DC. 
Mucuna pruriens DC. 
(as Stizolobium deeringianum) 
Mucuna pruriens DC. 
Mucuna pruriens DC. 
Butea monosperma (Lam.) Taub. 
Butea monosperma (Lam.) Taub. 
Butea monosperma (Lam.) Taub. 
Butea monosperma (Lam.) Taub. 
nts^  
Spor. 
Source^  
42 Atchison 1947 in F. 
42 Krukoff 1969 in M 
42 Simmonds 1954 in F 
42 Atchison 1947 in F 
42 Krukoff 1969 in M 
42 Atchison 1947 in F 
42 Atchison 1951 in F 
42 Krukoff 1969 in M 
42 Mangenot & Mangenot 1962 in F 
42 Krukoff 1971 in M 
22 Hardas & Joshi 1954 in F  ^
22 Thombre 1958 in F 
22 Thombre 1959 in F 
22 Frahm-Leliveld 1953 in D&W 
22 Frahm-Leliveld 1957 in F 
22 Frahm-Leliveld 1957 in F 
22 Frahm-Leliveld 1957 in F 
22,44 Kishikawa 1954 in M 
22 Sampath & Ramanathan 1949 in F 
22 Schnack & Fernandez 1946 in D&W 
22 Thombre 1958 in F 
20 Tixier 1965 
Bir & Sidhu 1967 in M 
18+f Kedharnath 1950 in F 
18 Nanda 1962 in F 
18 Raghavan & Arora 1958 in F 
Butea monosperma (Lam.) Taub. 9 
Butea monosperma (Lam.) Taub. 9 
Butea monosperma (Lam.) Taub. 9 
(as B. frondosa) 
Apios americana Medik. (as A. tuberosa) 
Apios americana Medik. 
GENERA EXCLUDED FROM PHASEOLEAE 
Adenodolichos punctatus (Micheli) Harms 
Adenocolichos punctatus (Micheli) Harms 
Abrus canescens Bak. 
Abrus canescens Bak. 
Abrus fruticulosus Wall. 
Abrus fruticulosus Wall. 
Abrus precatorius L. 
Abrus precatorius L. 
Abrus precatorius L. 
Abrus pulchellus Wall. 
Abrus pulchellus Wall. (as A. mollis) 
in Taxon 15 (1966) 
in Taxon 16 (1967) 
18 Tixier 1965 
ca.40 Atchison 1949 in F 
22 Lewis, Stripling & Ross 1962 in F 
22 Maréchal 1969 in M 
22 Maréchal 1970 in M 
20 Frahm-Leliveld 1957 in F 
20 Frahm-Leliveld 1960 in F 
22 Frahm-Leliveld 1960 in F 
44 Pritchard & Gould 1964 in F H 
22 Poucques 1945 in F  ^
22 Riley 1960 in F 
22 Senn 1938 in F 
22 Sobti & Singh 1961 in F 
22 Tixier 1965 
Table 3-2. Chromosome counts in the Phaseoleae from present study 
Species'^  Sporophytic 
Count 
Voucher or Source 
CAJANINAE 
Caj anus kerstingii Harms 
Flemingia grahamiana W.&A. 
Rhynchosia phaseoloides (Sw.) DC. 
Rhynchosia reticulata (Sw.) DC. 
DIOCLEINAE 
Pachyrhizus tuberosus (Lam.) Spreng. 
Calopogonium mucunoides Desv. 
Calopogonium sp. 
KENNEDIINAE 
Kennedia coccinea Vent. 
Kennedia retrorsa Hemsl. 
Kennedia rubricunda (Curt.) Vent. 
Hardenbergia violacea (Schneev.) Stem 
Hardenbergia violacea (Schneev.) Stern 
PHASEOLINAE 
Psophocarpos palustris Desv. 
Psophocarpos tetragonolobus (L.) DC. 
Vigna angularis (Willd.) Ohwi & Ohashi 
Vigna luteola (Jacq.) Benth. 
Vigna oblongifolia A. Rich. 
Vigna radiata (L.) Wilczek 
Strophostyles helvula (L.) Ell. 
Voandzeia subterranea (L.) Thours. 
Lablab purpureas (L.) Sweet. 
22 
22 
22 
22 
22 
ca. 37 
36 
22 
22 
22 
22 
22 
ca. 18 
ca. 18 
22 
22 
22 
ca. 22 
22 
22 
22 
K-Enti & Hall GC 35999 
PI 247850 
ISC-Lackey 200 
MO-Croat 14100 
ISC-Lackey 127, 164, 
ISC-Lackey 143 
PI 234875 
199 
King's Park, Perth 2830 
Royal Bot. Gardens, Sydney 
Royal Bot. Gardens, Sydney 
Royal Bot. Gardens, Sydney 
CSIRO C1152 
K-Breteler 12383 
commercial source 
PI 196174 
K-Lye 3632 
K-Boonman KL77K53342 
PI 70253 
ISC-Lackey 160, 195 
K-Hepper 2703 
ISC-Lackey 118 
Lablab purpureas (L.) Sweet. 
Lablab purpureus (L.) Sweet. 
Dipogon lignosus (L.) Verde. 
Macrotyloma uniflorum (Lam.) Verde. 
Macrotyloma uniflorum (Lam.) Verde. 
Clitoria laurifolia Poir. 
Clitoria rubiginosa Pers. 
Clitoria ternatea L. 
GLYCININAE 
Glycine clandestina Willd. 
Glycine gracilis Skvortz. 
Glycine tabacina (Labill.) Benth. 
Glycine tabacina (Labill.) Benth. 
Glycine wightii (W.&A.) Verde. 
Glycine wightii (W.&A.) Verde. 
Glycine sp. A. 
Teramnus uncinatus (L.) Sw. 
22 
22 
22 
20 
20 
24 
22 
16 
ca. 40 
40 
ca. 80 
ca. 40 
22 
22 
22 
ea. 28 
PI 280861 
PI 212998 
PI 330601 
PI 196290 
PI 165901 
PI 322358 
ISC-Lackey 145 
ISC-rLackey 135, 157, 169, 178 
PI 248252 
PI 135590 
PI 321391 
ISC-Lackey 155 
PI 279116 
PI 339666 
K-Peter 43348 
PI 213514 
OPHRESTIINAE 
Ophrestia hedysaroides (Willd.) Verde. 
ERYTHRININAE 
Mueuna pruriens (L.) DC. 
GENERA REFERRED TO TRIBE GALEGEAE 
Wisteria frutescens (L.) Poir. 
20 
22 
16 
PI 274229 
ISC-Lackey 148, 161 
New York Bot. Gard 418 
S^pecies are listed by subtribe in the order given for the revised classification. 
V^ouchers are listed by herbarium code (Stafleu 1974), collector, and number. Seeds bearing 
USDA plant introduction numbers are listed by PI numbers. Seeds from botanic gardens are listed 
by institution name and identification. Seeds from the Commonwealth Scientific and Industrial 
Organization are listed by their (CSIRO) numbers. 
Figure 3-1. Photographs of chromosomes 
a. Rhynchosia reticulata (Sw.) DC. From Croat l4lOO (MO). 
1650 X 
b. Pachyrhizus tuberosus (Lam.) Spreng. From Lackey 127 
(ISC). 1920 X 
c. Calopogonium sp. From PI 23^ 875. I96O X 
d. Kennedia retrorsa Hemsl. From Roy. Bot. Gard. Sydney. 
i960 X 
e. Kennedia rubricunda (Curt.) Vent. From Roy. Bot. Gard. 
Sydney. 2850 X 
f. Hardenbergia violacea (Schneev.) Stern. CSIRO C1152. 
IBUO X 
g. Vigna angularis (Willd.) Ohwi & Ohashi. From PI 
196174. 1970 X 
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Figure 3-1. (Continued) 
h. Voandzeia subterranea (L.) Thours. From Hepper 2703 
(K). 2080 X 
i. Sphenostylis stenocarpa (Rich.?) Harms. From 
Archibold 8o8B (K). 1000 X 
j. Clitoria rubiginosa Fers. From Lackey li+5 (ISC). 
1770 X 
k. Clitoria ternatea L. From Lackey 135 (iSC). 2300 X 
1. Clitoria ternatea L. From Lackey 178 (iSC). 1330 X 
m. Glycine tomentella Hayata. From PI 245322. 2250 X 
n. Ophrestia hedysaroides (Willd.) Verdc. From PI 
274229. 1800 X 
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Figure 3-1. (Concluded) 
o. Glycine sp. A. From Peter 43348 (K). 2000 X 
202 
203 
Because of the spectrum of plant materials, it vas difficult in 
this study to obtain sufficient numbers of countable metaphase stages 
for many species. Most seeds tested germinated more slowly than 
Glycine max (one Kennedia took three months to germinate!); 
consequently, root tips had to be cut at a later day than given in 
materials and methods. Different pretreatments than PDB were tried: 
monobromonaphthalene (MEN), and 8-hydroxyquinoline (OQ). They were no 
more successful at producing acceptable preparations than PDB. Of 
the 250 samples taken for chromosome counts, about Uo species gave 
acceptable preparations. 
Davis and Heywood (1963) estimate that between one-third and one-
half of the chromosome counts in the literature are erroneous for one 
reason or another. It was therefore necessary to make some assessment 
of the probable validity of many reported chromosome counts by comparison 
with other reports and the apparent rigor of the individual study as 
reflected in the article itself. Raven (1975)» in a general survey of 
the angiosperms, encountered the same problem: 
"Even when the problems of information retrieval and editing of the 
data have been overcome, however, there remain a series of other 
difficulties. Reports of chromosome numbers prior to World War II 
were rarely associated with particular voucher specimens, and the 
identity of the plants cannot then be verified. Inaccurate counts 
are fairly frequent, expecially in papers which contain listings for 
many families. All reports prior to 1920 were made from sectioned 
material, the interpretation of which presents special difficulties. In 
preparing the summary statements for various taxa in this paper, I 
have simply disregarded a number of counts which have not been 
verified or were included in papers suspected to contain a high 
proportion of erroneous counts." 
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D. Discussion 
]. General connlderatlona 
Chromosome counts for the Phaseoleae follow a surprisingly 
consistent pattern: all plants which on morphological grounds are 
placed in the tribe without reservation have credible chromosome counts 
based on numbers 10 or 11. These base numbers are the same as in the 
Dalbergieae (Turner and Fearing 1959j Freckman and Wemple 1963), with 
which the Phaseoleae are related. Tischler (1935) noted the scarcity 
of polyploids in the Phaseoleae, and my review and observations confirm 
this. Most chromosomes of the tribe are small (Bhandari, Tandon and 
Jain 1969; Faris 1964; Fearing 1959; Floresca, Capinpin and Pancho I96O; 
Krishnan and De 1970), the extreme example being Macrotyloma with 
chromosomes as small as 0.97 /rm at mitosis (Maréchal and Otoul I966). 
Setting aside some doubtful counts for future consideration, there 
remain some exceptional and credible counts which require further 
comments because they correlate with morphological peculiarities. Butea 
and Calopogonium seem to be based on the number 9 (counts of I8 for 
Butea and 36 for CalopoRonium). One can reasonably hypothesize a common 
mode of derivation of their base number from ancestors with base number 
of 11. But this derivation is probably from different ancestors. Butea 
perhaps more properly belongs in the Dalbergieae or Galegeae so that 
Counts given in this dissertation are assumed to be somatic counts 
unless otherwise noted. 
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any accurate assessment of its chromosomal alliances is futile at 
this point. CalopoKonium is only with question placed into the 
Phaseoleae; its nearest neighbors are unknown. Erythrina consistently 
has chromosome counts based on 21, a unique complement which may be 
a legacy from an ancient allotetraploid derived from plants with counts 
of 22 and 20 (Bir and Sidhu 1967; Freckman and Wemple 1963). This 
unique chromosome base correlates with the many other peculiar morph­
ological attributes of Erythrina. Teramnus is anomalous in the 
Glycininae on morphological and phytogeographical considerations. The 
chromosome counts (usually 28) reinforce this. Clitoria has counts of 
2k, 22, and l6, which I find difficult to harmonize in the same genus. 
It is even more difficult to reconcile these counts with counts of 20 
and 22 in Centrosema, Periandra, and Clitoriopsis, which are morpho­
logically very close to Clitoria. Perhaps Clitoria and these three 
are more closely related to Wisteria (Galegeae), and thus their puzzling 
assortment of chromosome numbers can only be understood in relation to 
this larger complex. 
Somatic counts of 2h were reported for the Phaseoleae early in this 
century. These surely incorrect reports are occasionally given revived 
acceptance with modern incorrect reports of 2k chromosomes, but they are 
unquestionably incorrect. Somatic counts have been reported as 2k for 
(aside from the credible counts of Clitoria and Centrosema mentioned 
above): Ehynchosia. Dioclea. Phaseolus , Vigna, Lablab, Dolichos, 
Macrotyloma, and Pueraria. Most of these reports are solitary, 
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and hav baon fihowri wrong by an accumulation of nuboequent count». 
But in Vigna. acceptance of these counts has been more persistent, 
causing Senn (1938) to propose chromosome races of 22 and 2h 
for the cultivated Vigna unguiculata. Frahm-Leliveld (1965)  
reported Vigna species with some chromosome counts of 20, some of 
22, and some of 2k in the same preparations. I think this variation is 
due to the many problems of producing acceptable chromosome preparations, . 
and is not due to natural variation in these species. Paris {196k) 
exhaustively studied 192 cultivars and strains of Vigna unguiculata, 
from which he concluded that previous counts of 2k and 20 were 
erroneous. 
2. Systematic review 
Counts of each subtribe are summarized as follows: 
Ca.ianinae Virtually all counts of the Cajaninae were 22; 
polyploidy was rare. Some anomalous determinations are of Endomallus 
(16), Flemingia strobilifera, F. macrophylla, and F_. line at a (20), 
Rhynchosia pycnostachya (24), and Eriosema edule (20). All of these 
are dubious. Few important additions to the internal classification of 
the Cajaninae are indicated by chromosomes: Kumar, Thombre, and D'Cruz 
(1958)  reported a close similarity in the chromosome complements of 
Ca.janus and Atylosia and an ability to cross between the two genera; 
and Frahm-Leliveld (1969)  reported more variability in the karyotypes 
of Rhvnchosia spp. than in Eriosema spp., which she attributed to the 
greater age of Rhynchosia. The uniformity of chromosome base numbers 
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stresses the internal unity of the subtribe, already apparent on other 
grounds, and its conformity to the base number 11 stresses the subtribal 
alliance to the Phaseoleae-Dalbergieae line of papilionoid legumes. 
Diocleinae The Diocleinae mostly have counts of 22 (one 
polyploid of Uii has been reported). Nemec(l910) counted 2k  in 
Dioclea boykinii, but this is unconfirmed and doubtful. Galactia and 
Collaea consistently have counts of 20 (22 has been reported once for 
Galactia longifolia, but this is probably incorrect) which makes them 
distinct from the remainder of the subtribe. And on morphological 
grounds Galactia and Collaea are somewhat different from the remainder 
of the subtribe. Calopogonium has counts of 36, which adds another 
anomalous character for placement of this genus in the Diocleinae. 
Kennediinae The Kennediinae consistently have counts of 22, 
which is in line with the Diocleinae, to which they are related. 
Phaseolinae The Phaseolinae are chromosomally, as well as 
morphologically, a complex group. Members included without reservation 
have counts of 20 or 22; the peripheral members have chromosomal 
pecularities which parallel their unusual morphological attributes. 
Incorrect counts have been reported. Psophocarpos tetragonolobus 
has been counted at l8, 20, 22, and 26. The last count is surely 
incorrect. Sphenostylis stenocarpa and Centrosema virginianum have 
been reported, probably incorrectly, at l8. Phaseolus coccineus. 
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Vigna spp., Lablab purpureus, Dolichos multiflora, and Macrotyloma 
unlflorum have been reported at 2k. These counts have been shown 
incorrect by subsequent reports. 
Vigna, a large and unwieldy genus, has counts of 22 and sometimes 
20. According to Verdcourt (ipTOd), the scattered counts of 20 do not 
correlate with any taxonomic groupings in the genus. Counts which are 
credible in Macrotyloma and Dolichos are 20, which would tend to ally 
them, and supports their affinity, suggested by the previous inclusion 
of Macrotyloma in Dolichos, but Macrotyloma has chromosomes much 
smaller than the other genera of the Phaseoleae (Frahm-Leliveld 
1969), and Verdcourt (personal communication) doubts the close 
relationship of these two genera. The closely allied American genera 
Phaseolus, Strophostyles, and Macroptilium uniformly show counts of 22. 
The only exceptions are a count of kk for Phaseolus formosus and a 
count of 20 for P. anisotrichus. 
Only two species of Psophocarpos have been reported in the 
literature: P_' scandens and P_' tetragonolobus. For the former, counts 
of 20 and 22, and for the latter I8 and 26 have been reported. The 
number 26 is probably wrong; the researcher (Ramirez 1960) stated 
uncertainty, and the accompanying camera lucida drawing was ambiguous; 
furthermore, the count is unknown elsewhere in the Phaseoleae. I 
could not get reliable counts of Psophocarpos because of sticky 
chromosomes, but I believe I8 may be the correct count for the genus. 
This would place Psophocarpos in a chromosomally unique position 
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in the Phaseolinae, which could, be expected on morphological grounds. 
The Centrosana, Clitoria, Periandra. and Clitoriopsis group is 
puzzling. The genera are allied on morphological characters, but 
not by chromosome numbers. Clitoria has verified counts of l6 
(C_. ternatea; these chromosomes are enormous (Figure 3-lk)), 
2k (jC. cordobensis, C_. laurifolia, and C_. rubiginosa), and 22 
(_C. rubiginosa). It is difficult to reconcile these counts within the 
genus, and also with the other counts in the group: Periandra (22), 
Centrosema brasilianum (24), C_. coriaceium (22), C_. virginianum (l8), 
C_. spp. (20). It is probably that some of these latter counts are 
erroneous, especially because the chromosomes of Centrosema tend to clump 
at mitosis, preventing reliable counts. 
Glycininae The Glycininae are virtually always based on the 
numbers 10 and 11. The only exceptions are two species of Teramnus 
counted at 28, and two counts of Pueraria spp. at 2k. The Teramnus 
counts are probably correct; they merely reinforce my previous 
suspicions of improper inclusion of Teramnus in this subtribe. The 
Pueraria counts a,re probably wrong, as shown by contradiction by other 
reports, and admission by Frahm-Leliveld (1957) that one of her earlier 
counts (2k) was wrong. 
The chromosome counts of the genus Glycine are now well known. Of 
the ten named species recognized in this dissertation, nine have been 
counted: only Glycine latrobeana is unknown cytologically. The following 
findings are significant; 
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l) All species studied except for G_. wightii and 2- sp. A have 
Uo or 80 somatic chromosomes. This is the only instance in the 
Phaseoleae where species have sporophytic counts of 40 or 80 but not 
20; The only other reports of 40 are for Amphicarpa bracteata and A. 
edgeworthii, and these species also have been reported with 20 
somatic chromosomes. Considering the other counts in the tribe and 
subtribe, this unique chromosome situation indicates a derivation 
from ancestors with somatic counts of 22 with decrease in base 
number to 10 and polyploidy to counts of Uo and 80 .  The species 
could then be regarded as natural tetraploids which function as diploids 
by modification of their genetic makeup. This unique complement 
strongly supports the close alliance of the subgenera Glycine and So.ja. 
2)  Glycine wightii and G_. sp. A are the only species traditionally 
assigned to Glycine with a somatic count based on the number 11. For 
some time, counts of G^ . wightii were incorrectly reported at 20 or itO, 
probably as attempts to conform to counts in the remainder of the 
genus, but the studies of Pritchard and Wutoh (196I+), Pritchard and 
Gould (1964), Cheng (1963a; 1963b), Pritchard (1972) and Hadley and 
Hymowitz (1973), and the present study unequivocally confirm counts 
of 22 or 44 and the larger size of these chromosomes as opposed to 
those in other species in the genus. G. wightii and G_. sp. A. are 
therefore chromosomally anomalous in the genus, and should be removed 
from it. As explained under the Ophrestiinae, Pritchard (1972)  
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attempted to show similarity between G. wightii and Pseudoeriosema. 
3) Because of the economic importance of soybeans. Glycine max 
has been accorded more cytogenetic study and manipulation than the rest 
of the species of the tribe. Most of the findings have no bearing on 
the taxonomic relationship of the soybean to wild relatives. However, 
Bernard and Weiss (l973) noted the frequency of duplicate factor 
inheritance, and Palmer (19T6) noted the lack of much detrimental effect 
in trisomies; these observations support the presumption of a polyploid 
origin for Glycine max (and most of the other species of Glycine). 
Chromosome counts for the small natural group of Shuteria, 
Amphicarpa, Cologania, and Dumasia do not help much in classification. 
Counts are a smattering of base numbers 10 and 11. But Cologania (44) 
is distinct from Amphicarpa (20 or 4o) and Dumasia (20 or 22). 
Ophrestiinae Only two species have been counted: Pseudoeriosema 
borianii (22) and Ophrestia hedysaroides (20). Pritchard (1972) 
suggested from a study of karyotypes that P. borianii shares a common 
ancestry and close relationship with G^ . wightii. Their chromosome 
attributes may be superficially similar, but their relationship is 
to distant to permit serious consideration of this suggestion. 
Pseudoeriosema is essentially a specialized Ophrestia, so I would 
assume their chromosome complements to be alike; the count of 20 for 
Q_. hedysaroides is therefore surprising, but 0_. hedysaroides is 
anomalous in the genus on other grounds, and perhaps its chromosome 
count is peculiar too. 
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Erythrininae As expected for this unnatural group, chromosome 
base numbers are inconsistent: Erythrina (2l), Butea (9)» Mucuna (ll), 
Apios (ll?). The base number of Mucuna harmonizes with its possible 
alliance with the Diocleinae. 
Genera excluded from the Phaseoleae , Only Adenodolichos and 
Abrus have been counted. The base number reported, 11, conforms with 
those for the Phaseoleae-Dalbergieae line of papilionoid legumes. 
,E. Conclusions 
The Phaseoleae are in need of a rigorous chromosome survey. Counts 
are particularly needed of Asian material. Because of international 
political dissension and the compass of such a project, the time and 
expense for it are prohibitive. 
Known chromosome counts show a consistent pattern based on the 
numbers 10 and 11. Deviations from these bases usually parallel 
morphological peculiarities. The direct taxonomic changes suggested or 
reinforced are few, such as the removal of Glycine wightii and G. sp. A 
(22 or i+U) from the rest of the genus Glycine (UO or 80), the distinction 
between Cologania (itU) and Amphicarpa (20 or 4o), and the alliance between 
Galactia and Collaea (20) and their distinctiveness from the other 
Diocleinae (mostly 22). 
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IV. LEAFLET MATOMY STUDIES 
A. Introduction 
This investigation began as a study of crystals in cleared leavesi 
in hopes of shedding some light on the validity of the proposed 
revised classification of the Phaseoleae. It was inspired by the success 
of Lang (1972)5 who found distinctive crystal patterns for some genera 
in the Daleeae (=Amorpheae), and reports by Solereder (l899) of unusual 
types of epidermal crystals in Canavalia. I also intended to study any 
other anatomical features observable in the same preparations. The 
crystal studies gave minimal information, and other structures yielded 
instead the cardinal component. The variety of epidermal hairs and 
glands observed were particularly useful at the subtribal level. 
Literature on the comparative anatomy of Phaseoleae leaves began 
with Debold's (1892) dissertation on the leaf and axis anatomy of the 
tribe. Solereder (l899; 1908) and Metcalfe and Chalk (l950) merely 
iterated the substance of Debold's work. Subsequent reports of Phaseoleae 
leaf anatomy are scattered and offer no comparative interpretations. 
This report mostly confirms Debold's work, but does add some new 
observations and is set into a modern taxonomic framework. 
214 
B. Materials and Methods 
Leaflets, or portions of them from specimens listed in Table 4-1, 
were cleared and stained by a process modified from Shobe and Lersten 
(1967), Horner and Arnott (1961), and Lang (1972). Fresh leaflets 
were first placed in 95^  ethanol to remove chlorophyll; dried material 
was not so treated. Both fresh and dried matériel were then carried 
of the tribe. The following characters were noted: 
1. 5% NaOH solution for a few days 
2. ça. % sodium hypochlorite (commercial bleach) for a few minutes 
to one day 
3. distilled water rinse 
4. saturated chloral hydrate solution for a few days 
5. distilled water rinse 
6. 50^  ethanol solution with 1% safranin for 15 minutes or longer 
7. 70^  ethanol solution for I5 minutes 
8. 95% ethanol solution for I5 minutes 
9. 100% ethanol for 15 minutes 
10. 100% ethanol with 1% chlorazol black E for 2-3 hours 
11. 100% ethanol for 15 minutes 
12. 1:1, xylenes:100% ethanol for ça. 4 hours 
13. 100% xylenes for 15 minutes 
Chloral hydrate treatment (step 4) was omitted on some plants which 
cleared well in sodium hypochlorite (step 2). Chlorazol black E 
(step 10) was omitted on some replicate slides because it obscured the 
presence of crystals. 
After step 13, leaflets were mounted in piccolyte on microscope 
slides and dried on a slide warming tray at ça. 55C for a few weeks. 
Light microscope study included the use of crossed polarizing filters 
for the easier detection of crystals. Duplicate slide sets are at ISC 
and K. 
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C. Results—by Anatomical Characters 
Distribution of various anatomical characters for the species 
studied is listed in Table U-1. The total number of taxa studied by 
Heboid (1892) and me is 79 genera and 300-400 species of the approx­
imately 88 genera and 1500 species in the tribe. We have, therefore, 
made a representative sample of the taxonomic and morphological range 
of the tribe: 
Stomata Stomata always are on the lower surface, and often on 
the upper also. Each stoma has two subsidiary cells which form no 
remarkable patterns. Debold (1892) and I see some size differences 
from genus to genus. I detected no stomatal characteristics which 
correlate with generic groupings. 
Epidermal cells Cells of the lower epidermis are often more 
irregular in outline than cells of the upper surface. Again, I could 
not find any patterns of taxonomic significance. 
Hairs A wide variety of hair types are on Phaseoleae leaflets, 
and they are taxonomically significant. There are uniseriate hairs and 
hooked hairs, glandular hairs both stalked and unstalked, two peculiar 
types of glandular hairs in the Cajaninae, and two or more armed hairs 
in Erythrina. 
Uniseriate hairs These are the "dreizellige Haare" of 
Debold (1892). These, almost universal in the Phaseoleae, consist of two 
short basal cells, the lowermost of which is surrounded by epidermal 
cells which often form a regular radiating pattern. The distal cell is 
Table lt-1. Some leaf anatomy characters of the Phaseoleae from, present study 
Species 
1 2 3 
Attribute 
h 5 
.a 
6 7 8 9 
Voucher^  
CAJMINAE 
1. Cajanus cajan (L.) Milisp. o ? X o X o X X o MO-Calderon l802 
Cajanus kerstingii Harms ? ? X o X o X o o K-Innes GR32090 
2. Atylosia trinerva (Spreng.) Gamble o ? X o X X X X o K-Rudd 32li5 
3. Dunbaria circinalis Baker o X X o X o X X X MO-Henry 12384 
Dunbaria rotundifolia (Lour.) Merr. o X X o X o X X o MO-Canton H. 33^ 5 
Dunbaria villosa Makino . ? ? X o o o X X o MO-Togashi £..n_. 
k .  Fagelia bituminosa (L.) DC. o X X o o o X X o . K-Hutchinson 350 
5. Endomallus spirei Gagnep. o X X o O . o X X X MO-Squires 852 
6. Baukea maxima (Boj.) Baill. o X X o X o X o X M-Hildebrandt 3036 
7. Flemingia fluminal!s Prain o X X o o o o o o MO-Wilson 2930 
8. Chrysoscias - not studied 
9. Carissoa angolensis E. G. Bak. X X X o o o X o X MO-Bibeiro? s_.n. 
10. Rhynchosia densiflora (Roth.) DC. X X X o X o X o o unvouchered 
Rhynchosia phaseoloides (Sw.) DC. o X X o X o X X o ISCjK-Lackey 200 
Rhynchosia reticulata (Sw. ) DC. o X X o X o X X o MO-Croat lUlOO 
Rhynchosia sp. o X X o X o X X o ISCjK-Lackey 192 
11. Leycephyllum - not studied 
12. Eriosema buchananii Baker X X X o X o X o o MO-Richards 9^ 86 
13. Paracalyx scariosus (Roxb.) Ali o X X 0 o o X o o K-Haines 9OCP 
DIOCLEINAE 
lU. Macropsychanthus ferrugineus Merr. o X X o o X o o o MO-Elmer 13993 
Macropsychanthus glaber Amsh. o X X o o o o 0 o K-Lam 466 
15. Cymbosema roseum Benth. o X X o X X o o o MO-Woytokowshi 627 
16. Dioclea guianensis Benth. o X X o o X o o X MO-Dvjyer e^  al. 64' 
Dioclea wilsonii Standley X X X o o o o o o MO-Gentle 1502 
17. Luzonia - not studied 
18. Cleobulia multiflora Benth. o X X o X X o o o MO-Mexia ^ 763 
19. Canavalia brasilensis Benth. X X X o o X o o o MO-Piper s_.n. 
20. 
21. 
22. 
23. 
2h. 
25. 
26. 
Canavalia ensifonnis (L.) DC. 
Canavalia villosa Benth. 
Pachyrhizus tuberosus (Lam.) Sprang. 
Camptosema bellatulum Hoehne 
Camptosema coriaceum Benth. 
Camptosema grandiflorum Benth. 
Camptosema pedicellatum Benth. 
Camptosema scarlatinum (Benth.) Burk. 
Cratylia dichrona Macbr. 
Collaea - not studied 
Galactia marginalis Benth. 
Galactia striata (Jacq.) Urban 
Galactia striata (Jacq.) Urban 
Calopogonium coeruleum Desv. 
Calopogonium galactoides (HBK) Benth. 
Calopogonium mucunoides Desv. 
Calopogonium sericeum (Benth.) Chod. 
Herpyza grandiflora (Griseb.) Wright 
KEMEDIINAE 
27. Kennedia rubricunda (Curt.) Vent. 
28 .  Hardenbergia violacea (Schneev.) Stern. 
29. Vandasia retusa (Benth.) Domin 
PHASEOLINAE 
30. Dysolobium grande (Wall.) Prain 
31 .  Psophocarpos palustris Desv. 
32. Physostigma venenosum Balf. 
33. Vatovaea pseudolablab (Harms) Gillett 
0 X X 0 0 X 0 0 0 ISCjK-Lackey I56  
0 X X X X X 0 0 0 MO-Oliver et al. 96U 
0 X X 0 0 X 0 0 X ISC,K-Lackey 127 
X X X 0 0 X 0 0 0 MO-Krapovickas 1^ 395 
0 X X 0 0 X 0 0 X MO-Macedo 2970 
0 X X 0 0 X 0 0 X MO-Mexia 4672 
0 X X 0 0 X 0 0 0 K-Irwin et 27573 
0 X X 0 0 X 0 0 0 MO-Irwin e;t al.27534 
0 X X 0 0 X 0 0 0 MO-Klug inU6 
X X X 0 0 X 0 0 0 K-Mimura 107 
X X X 0 0 X 0 0 X ISC,K-Lackey I5I 
X X X 0 0 X 0 0 X ISCjK-Lackey 76  
X X X 0 0 X 0 0 X MO-Sousa 3003 
X X X 0 0 X 0 0 X MO-Dwyer Uoil 
X X X 0 0 0 0 0 X unvouchered 
X X X 0 0 X 0 0 0 K-Hatschbach 28478 
X X X 0 0 0 0 0 ? US-vanHermann 988  
0 X X 0 0 X 0 0 X K-Hubbard 3713 
0 X X 0 0 0 0 0 X unvouchered 
0 X X 0 0 X 0 0 X K-Adelbert l8/8'U9 
X X X 0 X X 0 0 X K-Kerr 2l62 
X X X 0 0 0 0 0 0 MO-Adams 11847 
0 X X 0 0 X 0 0 0 K-Jaeger 7258 
X X 0 0 0 X 0 0 0 K-Bally&Smith B14470 
A^ttribute 1 = Stomata on upper surface; 2 = Stomata on lower surface; 3 = Uniseriate hairs; 
k = Hooked hairs; 5 = Unstalked glands; 6 = Stalked hairs ; 7 = Vesicular glands; 8 = Bulbous-based 
hairs; 9 = Paraveinal mesophyll. x = present; o = absent; ? = undecided 
Vouchers listed by herbarium code (Stafleu 197^ )» collector, and number. 
Table 4-1. (Continued) 
Species 
3h. Decorsea schlechteri (Harms) Gillett 
35. Spathionema kilamandscharicum Taub. 
36. Otoptera burchellii DC. 
37. Oxyrhynchus trinervus (Donn. Sm.) Rudd 
38. Peekelia - not studied 
39. Dolichopsis paraguariensis Hassler 
1+0. Macroptilium (Phaseolus gracilis Benth. ) 
Macroptilium lathyroides (L.) Urb. 
Ul. Alepidocalyx parvulus (Greene) Piper 
U2. Minkelersia galactoides Mart.&Gal. 
U3. Condylostylis venusta Piper 
kk. Ramirezella strobilophora (Robin.) Rose 
45. Phaseolus coccineus L. 
lj-6. Strophostyles helvula (L. ) Ell. 
47. Vigna ambacensis Bak. 
Vigna monophylla Taub. 
U8. Voandzei subterranea (L.) Thouars 
49. Kerstingiella - not studied 
50. Lablab purpureas (L.) Sweet 
51. Alistilis bechuanicus N. E. Br. 
52. Dipogon lignosus (L.) Verde. 
53. Dolichos monticola Benth. 
Dolichos kilamandscharicus Taub. 
5U. Macrotyloma chrysanthum (A. Chev.)Verdc. 
.55. Sphenostylis angustifolia. Sond. 
56. Nephrostylis holosericea (Bak.) Verde. 
57. Austrodolichos errabundus (Scott.)Verde. 
58. Centrosema angustifolium (HBK) Benth. 
Centrosema virginianum (HBK) Benth. 
Attribute^  Voucher^  
2 3 U 5 6 7 8 9  
X 0 0 0 X 0 0 0 
X 0 0 0 0 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 0 0 0 0 
X X 0 0 X 0 0 X 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
? X X 0 X 0 0 0 
X 0 X 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X 0 X 0 X 0 0 0 
X X 0 X X 0 0 X 
X X 0 0 X 0 0 0 
X 0 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 0 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 0 X 0 0 0 
X X 0 X X 0 0 0 
X X 0 0 X 0 0 X 
X X X 0 0 0 0 0 
X X X 0 0 0 0 0 
K-Methuen 238a&b 
K-Bax TIlP/E/34 
M-Sassner 29 
K-Lankester K29h 
M-Fiebrig U333 
K-Harrison 971 
ISCjK-Lackey l4l 
K-Blumer 1351 
K-Hinton 1555 
K-McKee III83 
K-McVaughn l4l80 
K-Dwyer 318 
ISCjK-Lackey 16O 
K-Tweedie 2889 
M-Robinson 6360 
MO-Duimaer k26l 
ISC,K-Lackey II8 
K-Codd 8k5k 
K-Constable 71^ 8 
unvouchered 
K-Richards 6629 
K-Lawlor&Hall 473 
K-Prassiv? P1126 
K-deWilde 976 
K-Adams 906 
K-Matuda 172^ 9 
ISC,K-Lackey 171 
59" Periandra heterophylla Benth. 
60. Clitoria laurifolia Poir. 
Clitoria ternatea L. 
61. Clitoriopsis mollis Wilczek 
62. Neorautanenia amboensis Schinz 
GLYCIRIKAE 
63. Eminia polyadenia Hauman 
6h. Pseudeminia comosa (Bak.) Verde. 
65. Pseudovigna argentea (Willd.) Verde. 
66 .  Pueraria lotata (Willd.) Ohwi 
Pueraria stricta Kiirz 
67. Kogra dalzellii (Bak.) Merr. 
Nogra filicaulis (Kurz) Merr. 
Nogra grahamii (Benth.) Merr. 
68. Sinodolichos lagopus (Dunn.) Verde. 
69. Glycine eanescens F. J. Herm 
Glycine clandestins, Wendl. 
Glycine falcata Benth. 
Glycine tabacina (Labi11.) Benth. 
Glycine tomentella Hayata 
Glycine wightii (W.&A.) Verde. 
Glycine sp. A 
70. Teramnus - not studied 
71. Diphyllarium - not studied 
72. Mastersla assarnica Benth. 
Mastersia bakeri Backer 
Mastersia borneensis Harms 
73. Teyleria koordersii (Backer) Backer 
7^ . Shuteria involucrata (Wall.) W.&A. 
Shuteria vestita W.&A. 
75. Dumasia leiocarpa Benth. 
76. Cologania broussonetii (Balb.) DC. 
77. Amphicarpa africana (Hook. f_. ) Harms 
Amphicarpa edgeworthii Benth. 
ISCjK-Lackey 139 
K-Maxwell e;t al. 972 
ISCjK-Lackey 135 
K-Saeger 3603 
MO-Seydel 1328 
MO-Mendes 2388 
K-Bichards 10092 
K-Staples CPI33429A 
unvouchered 
M-Kurz 1723 
E-Cooke 
K-Tiwari 20395 
E-Esquirol 3730 
K-Collins 1699 
E-Weber 1535 
unvouchered 
ISC.K-Lackey 70 
unvouchered 
ISC,K-Lackey II6 
ISCjK-Laekey 121 
K-Peter 43348 
K-Yadley-Tessier 20k 
K-Kostemans 21300 
M-Elmer 21186 
K-Backer 23717 
K-Henry 12^ 32 
E-Forrest 8l20 
E-Garrett 365 
ISC,K-Lackey 126 
K-Robinson 5372 
K-Greatrex 2320/51 
Table î^ -l. (Concluded) 
Species Attribute^  Voucher^  
1 2 3 1 4 5 6 7 8 9  
OPHRESTIINAE 
78. Ophrestia hedysaroides (Willd.) Verde. 
Ophrestia laotica (Gagnep.) Verde. 
79. Pseudoeriosema borianii (Schweinf.)Haum. 
80. Cruddasia insignis Praia 
ERYTHRININAE 
81. Erythrina eorallodendrum L. 
82. Strongylodon maerobotrys A. Gray 
83. Mueuna pruriens (L.) DC. 
8U.. Butea monosperma (Lam.) Taub. 
85. Apios earnea Benth. 
86. Cochlianthus gracilis Benth. 
87. Rhodopsis - not studied 
88. ïïeorudolpMa volubilis (Willd.) Britton 
GENERA EXCLUDED TO GALEGEAE 
Adenodoliehos panieulatus (Hua)Huteh.&Dalz. 
Hesperothamnus pentaphyllus (Harms) Rydb. 
Abrus pulchellus Thw.? 
Platycyamus regnellii Benth. 
Spatholobus harmandii Gagnep. 
0 X X 0 X 0 0 0 X unvouchered 
0 X X 0 X 0 0 0 X E-Thorel ^ .n. 
X X X 0 X 0 0 0 0 ISCjI-Lackey 120 
0 X X 0 X X 0 0 X K-Kerr 727 
0 X 0 0 0 0 0 0 0 unvouchered 
0 X 0 0 0 X 0 0 X MO-Adduru 262 
0 X X X 0 0 0 0 X ISC,K-Lackey 1U8 
0 X X 0 0 0 0 0 X MO-Gillis 9539 
0 X X 0 X X 0 0 0 K-Forrest 23219 
0 X X 0 X X 0 0 X K-Schilling 61I 
0 X X 0 0 X 0 0 X MO-Otero ^ .n_. 
X X X 0 0 0 0 0 0 K-Lowe lUOl 
0 X X 0 0 0 0 0 0 MO-Pringle 67^ 8 
0 X X 0 0 0 0 0 X MO-Evrard 6693 
0 X X 0 0 0 0 0 • 0 MO-Irwin et al.l4021 
0 X X 0 0 0 0 0 X K-How 71016 
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usually long, but varies from extremely long to almost prickle-like 
shortness. The trichômes are usually straight, but sometimes curled, 
with a surprisingly standard diameter; the tip is usually sharp, but 
sometimes blunt (Figure 4-la); the contents are often rusty colored in 
herbarium material. Hairs removed during specimen preparation break 
between the terminal cell and one of the basal cells, leaving epidermal 
protuberances, or involve the removal of all three cells, leaving a hole 
in the epidermis. Debold (1892) noted hairs of this type but with four 
or more cells in Platycyamus and Eutea. 
Hooked hairs These hairs are not merely uniseriate hairs with 
crooked terminal cell, but are obviously smaller, with a short colorless 
basal cell bearing a dark colored distal cell with a hooked tip 
(Figure U-lb-e). Distribution of these hairs is taxonomically 
significant. 
Glandular hairs Debold (1892) thought these hairs almost 
universal in Phaseoleae, and they may well be, but they are much more 
prominent on some species and in some groups than others. Dzikowski 
(1936), working with soybeans (Glycine max (L.) Merr.) noted fewer 
of these glands on more mature leaves. I found two types of glandular 
hairs, relatively distinct, which may correlate with some large 
subtribal groupings. Stalked glands (Figure 4-lf-h) have many cells 
arranged to form an irregular head. Unstalked glands (Figure 4-li) 
have no distinction of stalk and head, only a uniseriate column of cells, 
sometimes with a cell or two with oblique walls, but no tendency towards 
expansion into a head. 
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Ca,iajiinae hairs Two types of glandular hairs are peculiar 
to the Cajaninae. One type, a bulbous-based hair (Figure 4-lj-k), 
consists of a single epidermal cell supporting a bulbous cell complex, 
from the top of which extends a hair of one or two ranks of cells. 
Another, a vesicular gland (Figures U-ll-m), the "Blasendruse" of 
Debold (1892) consists of a narrow stalk supporting a large head, 
between which and the epidermis is formed a rosin colored substance. 
Branched hairs Except for a questionable repoirt involving 
Eriosema (Freire de Carvalho and Valante 1973), hairs with more than 
one arm are only found in Erythrina. 
Paraveinal mesophyll Fisher (1967) found a layer in the 
mesophyll of soybean which he claimed was peculiar to it. This layer 
consists of a regular network of several-armed cells one cell layer 
thick, extending horizontally between vascular bundles in the plane of 
the phloem (Figure U-ln-o). Cursory examination of Debold (1892) and . 
Solereder (1899) gave a listing of at least 31 genera of Phaseoleae with 
this character (called by them "Mittelschicht"). Metcalfe and Chalk 
(1950) listed at least 22 other papilionoid genera with paraveinal 
mesophyll, and Radlkofer (1891) found it in the Sapotaceae, Chandrasek-
haram (1972) in Cercidiphyllum, Dittmer (196U) in Oxalis, Pray (195^ ; 
1955) in Liriodendron tulipifera and Hosta caerulea. This layer is poor 
in chlorophyll. Old works (Debold 1892; Solereder I899) noted a red-
brown secretion in this layer. Recent studies (Fisher 1967; 1970a; 1970b; 
1970c; Weston and Cass 1973) do not mention this, but attribute to the 
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layer a function in horizontal conduction of photosynthates from mesophyll 
to phloem. The layer is usually above the spongy mesophyll, adjacent to 
the palisade layer (some Rhynchosia and a Camptosema), or is bounded on 
both sides by spongy mesophyll (Shuteria vestita), or is below the spongy 
mesophyll, adjacent to the lower epidermis (Pseudeminia and Sinodolichos?). 
Paraveinal mesophyll is apparently of little or no systematic value at 
the subtribal or genus group level, and is even variable within a species 
(Cajanus cajan; Debold I892). 
Crystals There seems no better way to introduce the subject 
then to repeat at length the writing of Debold (1892): (translated from 
the German) 
"Crystals are rather numerous in all Phaseoleae. By their shape 
and type of deposition they form characteristic markers, sometimes for 
the entire tribe, sometimes for individual species, and in Canavalia 
for the genus. 
"In all studied species of the Phaseoleae, only individual or 
paired crystals were found, as I have already mentioned briefly in the 
introduction. Druses, raphides, or crystal sand were never observed. 
"The crystals always consist of calcium oxalate, and belong to 
the clinorhombic system. Depending on the position of their arrangement, 
they have a shape from a "combinirten Hendyoedern" or a completely 
columnar form. 
"First of all, in all studied species, individual crystals are 
consistently observed in the vascular bundle sheaths. The presence 
[of crystals] is common in the palisade layer, more rare in the 
spongy mesophyll. In the palisade tissue are usually more short 
columnar crystals combined in such a way that onto a first are set a 
second, third to a fifth or sixth in a longitudinal axis, so that the 
resulting columnar combination appears bent back and forth. The 
attachment of the crystals found in the palisade cells is various. In 
most cases they are cloaked in a thin membrane, which is attached by 
its side or top to the corresponding cell membrane. More rarely are the 
crystals inserted by the end into the upper or a sidewall of the 
palisade cell. 
"In Rhynchosia viscosa the crystal-containing palisade cells are 
especially elongated... 
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"A third type of crystal presence is in cells of the epidermis, 
which has already teen noted for some genera of Phaseoleae by Borodin 
[188%]. 
"This presence is predominently displayed in all species of the 
genus Canavalia. Through a great regularity in the ordering of the 
crystal-containing cells and hence the crystals themselves is here 
given a unifying characteristic marker. 
"In surface view of the epidermis of Canavalia species are observable 
small conspicuous cell pairs, which are enclosed by remaining radiating 
cells. In size and shape, these two cells with straight walls bodering 
each other and each containing a crystal, are similar to guard cells of 
a stoma. In cross section these crystal pairs do not extend so 
deeply into the mesophyll as the remaining epidermis cells. The side and 
inner walls of each such cell are strongly thickened, while the outer 
wall remains thin, so that the cell lumen with the contained crystal 
lies far to the outside. The pair of cells, in which are contained 
the pair of small guard cell-like neighboring cell crystals, are with 
their long axis parallel to the dividing wall. 
"And in other Phaseoleae there are crystals present in epidermis 
cells, but in these the character has only value for the species, 
(see general review) 
"The arrangement of the crystal-containing epidermis cells and the 
crystals is in these cases rather irregular, never so regular as in 
Canavalia. The cells are indeed very small as in the aforementioned 
genus, but they appear singly or united usually into smaller or larger 
groups. And in these crystal-containing cells, the construction in 
cross section is like that in Canavalia. The crystals are usually, 
because of a joining together of several endwalls, crooked-columnar. 
In the case of clustered crystal cells, the columnar crystals lay 
irregularly next to each other with regards to their long axis." 
Solereder (l899), who gave direction to Debold (1892), expanded on 
the latter author's epidermal findings. He mentioned crystals in the 
epidermis of species of Cleobulia, Cratylia, Dioclea, Dolichos, Eriosema, 
Galactia, Glycine, and Rudolphia. 
Crystals were not as easy to see in my preparations as anticipated. 
There was a variability in the presence or absence of crystals at 
certain positions in the leaves. All closely studied preparations had 
crystals in the bundle sheaths, but only the more mature leaflets had 
crystals in the mesophyll. Lang (1972), who worked with Psoraleeae 
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leaves, also noted intra-species variation in the presence or absence 
of mesophyll crystals. To compound this variation, chlorazol black 
E masks the presence of the crystals, even with the use of crossed 
polarizing filters. At first I thought the effect a simple masking 
one, perhaps the crystal sac or surrounding cell was stained so darkly 
as to produce the effect. But I have seen twinned crystals where the 
effect completely masked the one half of the pair, but left the other 
unaltered. I therefore suspect the stain has a more direct effect on 
the calcium oxalate crystals, rather than a more general effect on a 
surrounding structure. 
Crystals occur in pairs matched end to end more commonly than 
previously noted in the literature. The crystals of the bundle sheaths 
are commonly paired, and Canavalia epidermal crystals (Figure 4-lp) are 
really in pairs within each cell. 
Crystals do not correlate with subtribal groupings. 
Sundry features Papillae are single protuberences from the 
center of epidermal cells. % concept of papillae differs from Debold's: 
he included far more species in his list of those with papillae. I 
found distinct papillae only on the epidermis of Vandasia retusa, 
Amphicarpa africana, and Cruddasia insignis. They are of no overall 
taxonomic significance above the genus. 
The palisade layer usually consists of (l)-2-(3) layers, but 
Debold (1892) reported many layers in Cologania and Erythrina, and the 
mesophyll entirely of palisade layers in Platycyamus. My cleared 
preparations were inadequate to confirm these reports. 
FigTxre U-1. Anatomical characters of Phaseoleae leaflets 
a. Uniseriate hair. Mucuna pruriens (L,) DC. From 
Lackey l48. 130 X 
b. Hooked hair; lower surface. Canavalia vlllosa Benth. 
From Oliver et al. 964. 270 X 
c. Hooked hairs; lower surface. Alepidocalyx parvalus 
(Greene) Piper. From Blumer 1371. 120 X 
d. Hooked hair; lower surface. Minkelersia galactoides 
Mart, et Gal. From Hinton 1555 465 X 
e. Hooked hair; lower surface; simple hair approaches 
the hooked hair from the left. Clitoria ternatea L. 
From Lackey 135. 220 X 
f. Stalked glands; lower surface. Camptosema grandiflorum 
Benth. From Mexia 4672. 515 X 
g. Stalked gland; upper surface. Kennedia rubricunda 
(Curt.) Vent. From Hubbard 3713. 480 X 
h. Stalked gland; lower surface. Strophostyles helvula 
(L.) Ell. From Lackey l60. 510 X 
i. Unstalked gland; leaflet margin. Glycine clandestina 
Wendl. Unvouchered, from P.I. 248252. 480 X 
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Figure U-1. (Concluded) 
j. Bulbous-based hair; lower surface. Fagelia bituminosa 
(L.) DC. From Hutchinson 350. 110 X 
k. Bulbous-based hair; upper surface. Endoinallus spirei 
Gagnep. From Squires 852, 105 X 
1. Vesicular gland; upper surface. Baukea maxima (Boj.) 
Baill. From Hildebrandt 3036. 120 X 
m. Vesicular gland; side view. After Debold (l892). 
n. Paraveinal mesophyll. Galactia striata (Jacq.) 
Urban. From Lackey 151. 350 X 
o. Paraveinal mesophyll. Pueraria stricta Kurz. From 
Kurz 1753. 105 X 
p. Epidermal crystals; upper surface; arrow points to 
the interface between twinned crystals. Canavalia 
brasiliensis Benth. Piper s_. n^ . 670 X 
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D. Results—by Taxonomic Groupings 
Anatomical characters parallel morphological groupings: 
Cajaninae The most notable and unique character of this subtribe 
is the presence of two distinctive types of glandular hairs: the 
bulbous-based hair and the vesicular gland. I saw vesicular glands 
on all species studied (Leycephyllum and Chrysoscias were not studied) 
except for Flemingia flnmi halis; these glands were termed "glandular 
punctate" in older taxonomic literature based on observation at low 
magnification. I saw the bulbous-based hairs in all genera but Baukea, 
Flemingia, Carissoa, Eriosema, and Paracalyx; of this latter group, 
Debold (1892) found them in Eriosema and Flemingia. The bulbous-based 
hairs are particularly prominent in Fagelia bituminosa. Debold (1892) 
reported average- or larger-sized stomata for this subtribe: it may 
be of some slight significance for subtribal distinction. He 
reported paraveinal mesophyll for most species; I had difficulty 
confirming this. The report of a two-armed hair in Eriosema campestre 
Benth. (Freire de Carvalho and Valente 1973) is questionable; such 
hairs have never been otherwise seen among Cajaninae. 
Diocleinae Representatives of all included genera were studied, 
except for Luzonia and Collaea. The most striking feature of this 
subtribe compared to the Cajaninae is the presence of stalked glands. 
Canavalia villosa (and included synonym C_. rostrata Benth. reported by 
Debold (1892); cf." Sauer 196k) has hooked hairs, and so does C_. panamense 
Griesb. Debold (1892) reported an odd epidermal feature in some species 
of Camptosema and Dioelea: the- outer walls of the epidermal cells are 
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thickened, but the inner walls are not. Many species in this subtribe 
have epidermal crystals; expecially notable are the crystals of 
Canavalia (Frank I965; 1967; 1969)» (cf. Results—by Anatomical Char.). 
Kennediinae The three genera of this subtribe often have 
prominent stalked glands. No stomata were found on the upper surface. 
Paraveinal mesophyll was always present. Vandasia retusa has magnificent 
epidermal papillae. 
Phaseolinae Leaf anatomy of Phaseolinae is mostly like that of 
the Diocleinae; the fewer uniseriate hairs are accompanied by spectacular 
increases in the number of stalked glands. Paraveinal mesophyll is 
uncommon. Nephrostylis and Austrodolichos have particularly prominent 
bundle sheaths. 
The most notable feature is the presence of hooked hairs in 
Alepidocalyx, Minkelersia, Phaseolus, Centrosema, Periandra, Clitoria, 
and Clitoriopsis. Because of the confusion in taxonomy, surrounding the 
ViRna-Phaseolus comple:3{ (including Macroptilium, Alepidocalyx, and 
Minkelersia), refer to Table k~2 which tabulates the results of my work 
and those of Weyland (1968), Debold (1892), and Baudet (1973). 
Glycininae This subtribe has no particularly striking 
features. Simple hairs are often copious and very long, to 2.5 ram in 
Eminia. Pseudeminia. and Pseudovigna. Stalked glands are absent or 
rare. Paraveinal mesophyll is common, and in the Glycine group (genera 
63-70) it is practically universal, save for Eminia polyadenia, Uogra 
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Table 4-2. Distribution of hooked hairs in the Phaseolus-Vigna complex 
Species* State^  Source^  
MACROPTILIUM 
M. atropurpureum (DC.) Urb. o B 
M. bracteatum (Nees & Mart.) Maréchal & Baudet o B 
M. erythroloma (Mart.) Urb. [P. erythroloma Mart.] o D 
P. gracilis Poepp.*^  o L 
heterophyllum (Willd.) Maréchal & Baudet 
[P. heterophyllus Willd.] o B 
heterophyllum (Willd.) Maréchal & Baudet 
[p. heterophyllus Willd.] o D 
lathyroides (L.) Urb. o B 
lathyroides (L.) Urb. o L 
longepedunculatum (Benth.) Urb. 
[p. longepedunculatus Benth.] o D 
[p. bracteolatus Ness.] o D 
longepedunculatum [(Benth.)] Urb. o B 
p. Martii Benth. o D 
P. pandaratus Mart.& o B 
P. pandaratus Mart.*^  o D 
M. 
M. 
M. 
M. 
M. 
M 
A. parvulus (Greene) 
M. galactoides Mart. & Gal. 
M. sp. 
ALEPIDOCALYX 
MINKELERSIA 
X 
X 
L 
W 
P. acutifolius A. Gray 
P. adenanthus G.F.W. Mey. 
P. adenanthus G.F.W. Mey. 
PHASEOLUS 
[P. truxillensis HBK] 
X 
o 
o 
B 
B 
D 
®TJames originally used are given in brackets if they differ from 
the accepted names. 
H^ooked hairs present = x; hooked hairs absent = o. 
•^ B = Baudet 1973; D = Deb old 1892; L = Lackey, present study; 
W = Weyland 1968 
"transfer of these names out of Phaseolus and into their respective 
genera has not been made. But Verdcourt (l970d) indicates their 
proper placement. 
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Table k-2. (Continued) 
Species®' State^  Source^  
P. anisotrichus Schlecht. X B 
p. coccineus L. X B 
p. coccineus L. X B 
p. coccineus L. [P. multiflorus Wild.] X D 
p. filiformis Benth. X B 
p. formosus H[B]K X D 
p. formosus Kunth [HBK] X B 
p. latifolius Mart. 0 D 
p. lunatus L. X D 
p. lunatus L. X B 
p. lunatus L. X L 
p. megarhizus Piper X B 
p. metcalfei Woot. & Standi. X B 
p. oaxacanus Rose X B 
p. obvallatus Schlecht. X B 
p. pedicellatus Benth. X D 
p. pedicellatus Benth. X B 
p. polyanthus Greenm. X B 
p. polystachyus L. X B 
p. ritensis Jones X B 
p. sinuatus Torr. & Gray [?P. sinnatus Nutt.] X D 
p. vulgaris L. X D 
p. vulgaris L. X B 
p. xanthotrichus Piper X B 
VIGNA 
V. aconitifolia (Jacq.) Maréchal [P. àconitifolius Jacq.] o D 
V. aconitifolia (Jacq.) Maréchal o B 
V. ambacensis Bak. o L 
V. caracalla (L.) Verdc. o B 
p. clitorioides Benth. <3- o D 
V. comosa Bak. o B 
p. firmulus Mart.^  o D 
V. frutescens A. Rich. o B 
V. hosei (Craib) Backer o B 
V. kirkii (Bak.) Gillett o B 
V. lasiocarpa (Benth.) Verdc. o B 
V. lasiocarpa (Benth.) Verdc. [P. lasiocarpus Mart.] o D 
p. linearis HBK"^  o B 
V. longifolia (Benth.) Verdc. 0 B 
V. longifolia (Benth.) Verdc. [v. catjang Endl.] o D 
V. longifolia (Benth.) Verdc. [P. ovatus Mart.] o D 
V. luteola (Jacq.) Benth. [V. glabra Savi] o D 
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Table k~2. (Concluded) 
V. luteola [(Jacq,. )3 Benth. o D 
V. monophylla Taub. o L 
V. muofio (L.) Hepper [P. mungo L.] P D 
P. obliquifolius Mart.^  o D 
V. oblongifolia A. Rich. o B 
P. pedunciilaris HBK o B 
P. pius Mart. o D 
V. racemosa (G. Don.) Hutch. & Dalz. o B 
V. radiata (L.) Wilczek o B 
V. radiata (L.) Wilczek [P. radiatus L.] o D 
V. reticulata Hook. f. o B 
V. trilobata (L.) Verde. o D 
V. trilobata (L.) Verde.[P. trilobus L.] o D 
V. umbellata (Thunb.)Ohwi & Ohashi [P. calcaratus Roxbg.] o D 
V. umbellata (Thunb.)Ohwi & Ohashi o B 
V. umbellata (Thunb.)Ohvi & Ohashi 
[Dolichos umbellatus Thunb.] o D 
V. unguiculata (L.) Walp. [Dolichos spp.] o D 
V. unguiculata (L.) Walp. o B 
V. vexillata (L.) A. Rich. o B 
V. vexillata (L.) A. Rich. [V. vexillata Benth.] o D 
V. vexillata (L.) A. Rich. [P. vexillatus L.] o D 
V. villosa Savi [V. sandvicensis A. Gray?] o D 
NAMES OF UNCERTAIN DISPOSITION 
P. adelficus Sieb o D 
P. citrinus Savi o D 
P. crassifolius Benth. o D 
P. eriospermus Savi o D 
P. leptostachyus Benth. o D 
P. leptostachyus Benth. x B 
P. pascuorum Mart. o D 
P. perennis Wald. x D 
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filicaulis, Sinodolichos lagopus, Glycine falcata and G,. canescens. 
The Glycine species listed have such condensed internal leaflet 
anatomy that if paraveinal mesophyll was present, it was indiscernable. 
Some Pueraria species lacked paraveinal mesophyll (Table 4-3). 
Amphicarpa africana (Hook. £. ) Harms had epidermal papillae on both 
surfaces. I saw no upper epidermal stomata in plants of. the Shuteria 
group (genera 71-77), but Debold (1892) observed them in Cologania. 
Reports of upper epidermal stomata in Dumasia (Solereder 1899; 1908; 
Metcalfe and Chalk 1950) are perpetuations of an error in the summary 
of Debold (1892), who saw no such stomata in Dumasia, but wrote in 
his research section for the genus: (from the German), "The relatively 
large stomata are only found on the lower leaf surface." 
Table 4-3. Distribution of paraveinal mesophyll in Pueraria 
Species®" State^  Source^  
P. lobata (Willd.)Ohwi X L 
p. lobata (Willd.)Ohwi [P. thumbergi anum DC.] X D 
P. peduncularis Graham. 0 D 
p. phaseoloides [(Roxb. )] Benth. X D 
p. stricta Kurz X L 
p. thomsoni Benth. X D 
p. wallichii DC. 0 D 
Barnes originally used are given in brackets if they differ from 
the accepted names. 
P^araveinal mesophyll present = x; paraveinal mesophyll absent = o 
'^ L = Lackey, present study; D = Debold (1892) 
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Ophrestiinae There is nothing remarkable about the leaf anatomy 
of these plants, save for the Isirge papillae on the lower epidermis of 
Cruddasia insignis Prain. 
Erythrininae Each genus of the Erythrininae has distinctive 
features. Erythrina has branched hairs, many-layered palisade tissue, 
and a one- or two-layered paraveinal mesophyll. The cultivated Mucuna 
sp. I examined had hooked hairs. This was not reported by Debold ( 1892 ) ,  
and I cannot explain his oversight. Meorudolphia and Rhodopsis have 
one- or two-layered paraveinal mesophyll (Debold I892). Butea 
sometimes has four- or five-celled uniseriate hairs. Spatholobus 
sometimes has a hypodermis and four- or five-celled hairs. 
Miscellaneous genera These genera have few notable features. 
Platycyamus has four- or five-celled ufliseriate hairs. 
E. Conclusions 
Few characters exceed the boundaries of a subtribe to form links 
between them. Stalked glands do, however, occur prominently in the 
Phaseolinae, Kennediinae, and the Diocleinae, and thus form an alliance 
suspected also on gross morphology. Hooked hairs occur in four groups; 
1) Mucuna pruriens (L.) DC. 2) Canavalia villosa Benth. and Camptosema 
panamense Griesbch. 3) Alepidocalyx, Minkelersia, and Phaseolus, and 
k) Centrosema, Periandra, Clitoria, and Clitoriopsis. It is difficult 
to propose any sort of alliance between these four groups: Mucuna seems 
distant from Canavalia and Camptosema, even though it may have similar­
ities in seed structure and general floral and vegetative morphology. 
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Phaseolus, Alepidocalyx, and Minkelersia are probably remotely derived 
from Diocleinae-like (but very questionably Canavalia or Camptosema-like) 
ancestors, but the pathway is so distantly extended that it is hard to 
propose the loss of this character throughout the remainder of the 
Diocleinae and Phaseolinae, and its retention in Phaseolus, Minkelersia, 
and Alepidocalyx. Connection of this triad of genera with Centrosema, 
Periandra, Clitoria, and Clitoriopsis is also difficult to envision, even 
though this character in common could be used in defense of the inclusion 
of these latter four genera within the Phaseolinae. On the other,hand, 
the independent origin of these peculiar hooked hairs is an uncomfortable 
proposition, unless one could speculate for a common genetic background 
with propensities for this character. Hooked hairs occur sporadically 
in other papilionoid legumes (Alysicarpus. Barbiera, Desmodium, Eleiotis, 
Lepidodesmia. Louria, Mecopus, Ouseinia, Pictetia, Pseudarthria, 
Pvcnospora, and Uraria) (Metcalfe and Chalk 1950), and they may have 
some adaptive advantage. Independent origin of hooked hairs in the 
four groups is possible because of the different morphology of the 
hairs in the groups: hooked hairs of Canavalia sp. have a long, 
gradually tapered hair with a gradual hook at the tip (Figure U-lb); 
Alepidocalyx, Minkelersia, and Phaseolus have a shorter terminal cell 
with an abrupt terminal hook (Figure l+-lc-d); hairs of Mucun'a, Clitoria, 
Periandra, and Centrosema are short, and the terminal cell is widest above 
the middle with a sharp terminal hook (Figure 4-le). 
The Cajaninae are well linked to each other and separated from 
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other subtribes by the presence of the two peculiar gland types; 
bulbous-based hairs and vesicular glands. I did not examine Leycephyllum 
and Chrysoscias anatomically, but their vesicular glands are easily 
visible with a dissecting scope, and support placement in this subtribe. 
Baukea and Endomallus have been improperly placed outside the subtribe 
(Taubert 189^ ; Hutchinson 196k), but the presence of these glands 
unequivocally places this brace within the Cajaninae, where they 
belong on other morphological characters. Eminia and Adenodolichos 
have at times been allied with the Cajaninae (Hutchinson 196k: Verdcourt 
1971a), but they lack anatomical features characteristic of the 
Cajaninae. 
There are no overall characters for the Diocleinae, but some of the 
oddities of certain genera or species may be useful at the lower levels. 
Canavalia villosa has hooked hairs. This species belongs to the 
subgenus Wenderothia, regarded as the most primitive subgenus of 
Canavalia (Sauer 196%) or at times treated as generically distinct 
(Piper 1925). The other species of subgenus Wenderothia that was studied, 
C^ . picta Benth., did not have the hairs, so that hopes of a subgeneric 
character are dampened. Further investigation in conjunction with 
examination of related species in the Diocleinae, particularly 
Camptosema (hooked hairs in at least one species) might be rewarding. 
Canavalia (including Wenderothia) has the unusual epidermal crystal 
patterns which links all the species and therefore does not support 
the generic removal of Wenderothia. 
239 
Some species of Camptosema and Dioclea have odd epidermal cell 
walls (cf. Results), and this may form a link between these genera. 
Other Diocleinae genera (Cleobulia, Cratylia, Dioclea, and 
Galactia) have epidermal crystals (cf. Results). On this basis, some 
connection could be made among these species and with Canavalia. 
Two groups of the Phaseolinae have hooked hairs. One group, 
Centrosema, Periandra, Clitoria, and Clitoriopsis, is placed into a 
more certain alliance with the remainder of the Phaseolinae by the 
possession of this character in common with the second group; Phaseolus, 
Minkelersia, and Alepidocalyx. Although this argument is attractive, I 
doubt if the alliance is real: I more prefer the commonness of this 
character due to chance; it is difficult to conceive of any sort of 
close relationship of the Phaseolus complex to the Clitoria group. 
But the possession of hooked hairs in Centrosema, Periandra, Clitoria, 
and Clitoriopsis supports a natural alliance among these genera, a 
relationship I was beginning to doubt, even though there are similarities 
in the bearded styles, resupinate flowers, and other features. Hooked 
hairs in Phaseolus, Minkelersia, and Alepidocalyx surely strengthens 
a viewpoint of their obvious affinity, and I believe they ought better 
to be considered a natural genus, differing only by trivial variation 
in calyx lobe length and bracteole size. Verdcourt (l9T0d) regarded 
Vigna and Phaseolus, although often confused with each other, as good 
genera. Baudet (1973) agreed and distinguished them on hooked hairs, 
and I agree with Baudet according to the data in Table h-2. The 
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only exceptions to this clear distinction is the absence of hooked hairs 
in P. adenanthus and latifolius. According to Baudet (1973), 
P. adenanthus is perhaps not truly a Phaseolus. I leave the report of 
P_. latifolius (ex Debold 1892) open to doubt and reassessment. Lack 
of hooked hairs in Macroptilium and Strophostyles supports their usually 
accepted removal from Phaseolus. 
The common presence of conspicuous bundle sheaths in Nephrostylis 
and Austrodolichos further links these obviously allied genera. 
The Glycininae genera Eminia, Pseudeminia, and Pseudovigna have 
exceptionally long simple hairs which unites them with each other as 
well as with some Puer aria (such as P_' lacei ) which have long simple 
hairs visible under low magnification. Amphicarpa africana, anomalous 
within the genus on many bases, is exceptional too by the presence of 
epidermal papillae. 
Paraveinal mesophyll occurs in most of the Glycine group (genera 
63-70). Nogra filicaulis lacks paraveinal mesophyll, unlike its two 
congeneric species, and is probably misplaced. It probably belongs 
within the Phaseolinae, in which paraveinal mesophyll is not common. 
Similarly, all Pueraria species studied have paraveinal mesophyll 
(Table L-3), except for peduncularis and jP. wallichii. This 
substantiates the morphological data, which indicates that these two 
species are probably generically, and perhaps subtribally or tribally 
misplaced. Because most of the Shuteria group (genera 71-77) lacks 
upper stomata (Debold (I892) reported them for Cologania. but I did 
2kl 
not see them there), more research coiild probably find some significance 
to this character. 
The Erythrininae are an artificial group on the basis of morphology, 
and this is confirmed by anatomy. Erythrina has many-armed hairs, 
which makes it unique in the Phaseoleae. The lack of such hairs in 
Rhodopsis and Neorudolphia confirms previous suspicions of distajit 
alliance with Erythrina. Spatholobus is unusual because of the presence 
of a hypodermis. Butea sometimes has simple hairs with four cells, 
rather than the usual three; this may link it closer to some Dalbergieae, 
where this feature is present (cf. Solereder 1099)• Presence of hooked 
hairs in the Mucuna sp. I saw surely separates it from the others in 
the subtribe, but I wonder why only this species showed this character 
within the genus; perhaps these hairs are useful at the subgeneric 
level. 
Of the miscellaneous genera referred to the Galegeae, Platycyamus 
differs because it has a hypodermis, and is, like Butea, perhaps near 
Dalbergieae because of the four- or five-celled hairs. Adenodolichos 
is void of any distinguishing characters; it does not have the 
Cajaninae glands which would ally it with that subtribe, nor does 
it have the stalked glands which would ally it with the Phaseolinae. 
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V. SEED PROTEIN STUDIES 
A. Introduction 
Comparative electrophoresis of proteins is considered a valuable 
method in plant taxonomy (Boulter, Thurman and Turner I966). Electro-
phoretic homology of proteins, based on similarities in their net 
electric charge and molecular size, has provided a measure of genetic 
relationships in various taxonomic groups: Sorghum (Shechter and de Wet 
1975)» Leguminosae (Fox, Thurman, and Boulter 196^ ), Triticum (Johnson, 
Barnhart and Hall 1967), Gossypium (Johnson and Thein 197.0), and Phlox 
(Levin and Schaal 1970). 
This study was intended to test the validity of the new class­
ification of the Glycininae by comparing electrophoretic protein banding 
patterns of the constituent genera. Because ca. 90 species were 
involved, and seed samples were scarce, species were selected from 
the spectrum of variation found in the subtribe. This follows the 
exemplar method of Sneath and Sokal (1973). 
B. Materials and Methods 
A 0.2 g sample of seed from each accession (Table 5-l) was 
crushed by mortar and pestle to a fine powder, to which was added 
3 ml of extraction buffer (2 ml of 0.092 M trishydroxymethylaminomethane 
and 0.023 M CaClg plus 1 ml 1.17 M sucrose; pH 8.I), and the mixture was 
ground until the powder was suspended in buffer. In Glycine subgenus 
So.ja, higher protein content required the use of only 0.1 g per 3 ml 
of extraction buffer. The mixture was decajited and centrifuged at 
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Table 5-1» Seed sources for electrophoresis 
Genus Species Source 
GLYCININAE 
63. Eminia 
6h. Pseudeminia 
65 .  Pseudovigna 
66. Pueraria 
67 .  Nogra 
68. Sinodolichos 
69 .  Glycine . 
7 0 .  Teramnus 
71 .  Diphyllarixim 
72 .  Mastersia 
7 3 .  Teyleria 
jk. Shuterla 
7 5 .  Dumasia 
7 6 .  Cologania 
77 .  Amphicarpa 
OPHRESTIINAE 
78 .  Ophrestia 
79. Pseudoeriosema 
80 .  Cruddasia 
antennulifera (Bak.) Taut. 
comosa (Bak.) Verde. 
argentea (Willd.) Verde. 
lohata (Willd.) Ohvi 
peduncularia Grah. 
phaseoloides (Eoxb.) Benth. 
not available 
laglopus (Dunn.) Verde. 
elandestina Willd. 
falcata Benth. 
caneseens P. J. Hermann 
tabacina (Labill.) Benth. 
tomentella Hayata 
vightii (W.&A.) Verde. 
wightii (W.&A.) Verde. 
sp. A 
soja Sieb. & Zucc. 
gracilis Skvortz. 
max (L.) Merr. 
uneinatus (L.) SW. 
not available 
not available 
not available 
not available 
truneata Sieb. & Zucc. 
broussonettii (Balb.) DC. 
af rie ana (Hook. f_. ) Harms 
bracteata (L.) Fern. 
edgeworthii Benth. 
Angus 3751 (K) 
Richards 10092 (K) 
Faulkner £..n. (K) 
PI 300095 
Garrett 1226 (K) 
Rudd 3315 (k) 
Lei 367  (K) 
PI 339664 
Lackey 70,1^ 9,153,174, 
177,180,182 (ISC) 
L74g-101-l 
PI 320549 
PI 321393 
Lackey 128,198 (iSC) 
Lackey 159 (iSC) 
Peter 43219 (k) 
PI 65549B 
PI 135590 
commercial source 
(variety Clark) 
PI 322305 
Tohoku Univ. Bot. Gard. 
Lackey 126,147 (iSC) 
Richards 24654 (K) 
Mahler 4584 (iSC) 
PI 339738 
radlcosa (A. Rich.) Verde. PI 247680 
hedysaroides (Willd.) Verde.PI 274229 
borianii (Sehweinf.) Hauman Lackey 162,191 (iSC) 
not available 
G^enera listed according to the revised classification given in 
chapter two. 
V^ouchers listed by collector, number and herbarium code (Stafleu 
1972); USDA seed samples listed by their PI numbers. 
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2000X£ for 20 min. All operations were at room temperature. After 
centriCugation, the supernatant was decanted into a vial and stored at 
ca. -I'^ C until electrophoresis. 
Disc electrophoresis (Davis 196h) was performed in 6.5 x 0.5 cm 
internal diam glass tubes with an Ames model 1200 apparatus (Ames 
Company, division of Miles Laboratories Inc., Elkhart, Indiana kS^ lk), 
10% polyacrylamide gel, tris-glycine buffer (3 g trishydroxymethyl-
aminomethane, l4.4 g glycine per liter, pH 8.3), 50 ^  samples of 
supernatant and bromphenol blue tracking dye, at U ma per gel for ca. 
'+5 min or until the tracking dye had migrated ca. 55 mm. The gels 
were removed from the glass tubes, stained with aniline blue-black and 
electrically destained. 
Gels were scanned at 600 ran with a Gilford model 2^ 10-8 linear 
transport oo a Gilford model 240 spectrophotometer (Gilford Laboratories 
Inc., Oberlin, Ohio 44074). The migration velocity of each electro-
phoretic band was expressed as an Rf value, a percentage of mobility of 
the dye front (Chang, Srb, and Steward 1962). The Rf values of 12 gels 
of Glycine max (variety Clark), representing six separate electrophoretic 
runs, were used to obtain mean Bf values for each protein band; these 
values served as a standard. To correct for discrepancies in protein 
Rf values from gel to gel, electrophoresis was performed on mixtures of 
the supernatant from each sample with the supernatant from Glycine max 
(Johnson, Barnhart, and Hall I967). 
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The degree of electrophoretic similarity among the species was 
determined by calculating a similarity index value for each of the 
possible pairs of species (Sokal and Sneath I963): 
s = No. of homologous bands  ^
No. of homologous bands+ 
No. of nonhomologous bands 
Bands with mobilities within a Rf range of 1.0 were considered electro-
phoretically homologous. 
C. Results and Discussion 
The seeds listed in Table 5-1 gave electrophoretic banding patterns 
on gels, some of which are shown in Figure 5-1. Scans of these 
(example in Figure 5-2) were used to compute Rf values for the bands 
shown in Figure 5-3. Values for s are given in the matrix (Figure 
5-J+). Bands with Rf-95.0 or Rf^ 5.0 were undependable and therefore 
were not studied. 
Before further considering the results, it is necessary to summarize 
my new classification of the Glycininae (Table 5-1, based on chapter II). 
It departs considerably from previous ones (Hutchinson 196k; Taubert 
I89U: Bentham 1865a) by the expulsion of some genera, and the inclusion 
of others previously thought to be only distantly related. The subtribe 
as amended includes two informal groups. 
Figure 5-1. Polyacrylamide gels for the seed samples given in Table 
5-1. Distance from the dye front (on the left of the 
gels) to the origin (right end of the gels) has been made 
equal during the photographic enlargement-reduction 
process. 
a. Eminia antennulifera 
b. Pseudeminia comosa 
c. PseudoviKna arpentea 
d. Pueraria lobata 
e. Pueraria pedxmcularis 
f. Pueraria phaseoloides 
g. Sinodolichos lagiopus 
h. Glycine clandestina 
i. Glycine falcata 
j. Glycine canescens 
k. Glycine tabacina 
1. Glycine tomentella 
m. Glycine wightii (Lackey 128) 
n. Glycine wightii (Lackey 159) 
o. Glycine sp. A. 
p. Glycine soja 
q.- Glycine gracilis 
r. Glycine max 
s. Teramnus uncinatus 
t. Dumasia truncata 
u. Cologania braussonettii 
V.  Amphicarpa africana 
W. Amphicarpa bracteata 
X.  Amphicarpa edgeworthii 
y. Ophrestia radicosa 
z. Ophrestia hedysaroides 
aa. Pseudoeriosema borianii 
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Figure 5-2. Example of a polyacrylamide gel (Glycine gracilis) 
and absorption scan at ôOOmn. The "blue protein 
bands do not record well on photographic film. 
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Figure 5-3. Rf values for gels shown in Figure 5-1. Rf values for bands greater than 95 and 
less than 5 are not included. Gels are labeled according to the letter codes 
given in Figure 5-1. 
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Figure 5-^ . Similarity index values (s values) for pairs of gels shown 
in Figure 5-1* Gels are labeled according to the letter 
codes given in Figure 5-1. Black circle size relates to 
s values for easier visual assessment of high s value 
groupings. 
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Within the first group (genera 63-70), I agree with Verdcourt 
(1970b) on a close affinity between Eminia. Pseudeminia, Pseudovigna, 
and Pueraria. And I suggest that some species referred to Pueraria 
and Glycine more properly belong elsewhere, e_. Glycine wightii and 
G_. sp. A are more closely akin to some Shuteria or Teyleria. 
The second group (genera 71-77) includes the well-defined group of 
Shuteria, Dumasia, Cologania, and Amphicarpa with the remaining genera 
more peripheral. I believe that Ophrestia and Pseudoeriosema, previously 
allied with Glycine (Hermann 1962; Verdcourt 1970a), are more closely 
allied to Tephrosia (in which Ophrestia was originally merged). These 
genera, along with the obviously allied genus Cruddasia, are placed in 
a new subtribe, the Ophrestiinae. 
The s values are not in close accord with my recent classification, 
nor with any classification. Nonetheless, if the top ten values are 
taken: 
Rf = 85 - Glycine gracilis and Glycine so.ia 
75 - Glycine max and Glycine soja 
72 - Glycine max and Glycine gracilis 
61 - Glycine so.ia and Glycine wightii 
55 - Glycine so.ia and Glycine tabacina 
Glycine max and Glycine tabacina 
Glycine gracilis and Glycine tabacina 
50 - Glycine wightii and Pueraria lobata 
Glycine so.ia and Glycine cane s cens 
Glycine gracilis and Glycine canescens 
it can be seen that the highest s values are given to the various 
pairings of Glycine max, .G_. gracilis, and £. so.ia, three species known 
to be closely related, perhaps even the same species. And these three 
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would probably have higher s values too, if our primitive statistical 
method would take into account the unequal numbers of bands in these 
three samples : in the pair so.ia and G. gracilis, all available 
bands match, but G_. so.ja has three less than G. gracilis, possibly 
just because our methods do not detect some faint bands. The remaining 
high s values go, as expected, mostly to various combinations of these 
three species with Glycine tabacina or G_. canescens. The unexpected 
similarity of G_. wiphtii to them may be due to to a banding pattern 
which by chance follows that of undoubted Glycine species. On the 
basis of morphology, cytology, and other biochemistry, however, G. 
wightii seems far removed from Glycine. This aberrant sample of G_. 
wightii does not match closely with the second sample of G_. wightii, which 
in turn does not resemble banding patterns of other Glycine species. 
The statistical method used, a paired affinity index, is admittedly 
crude. Nonetheless, if the banding patterns are similar in closely 
related plants, the index should give a fair representation of the 
degree of affinity. But when the banding patterns show great variation, 
as presented here, the index can lead to violent distortion of the 
similarity. Elementary calculation shows that imaginary gels with 
imaginary bands produced from Rf values derived from a random number 
table, assume higher s values with an increasing number of bands on the 
gels; the more bands identifiable on the gel, the greater likelihood 
for matches; the denominator in the similarity index formula does not 
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adequately compensate for this increase of matches due to chance. One 
may argue that similar numbers of bands are in themselves a measure of 
the similarity of different plants, but I suspect that numbers of bands 
are more related to ratios of one protein to the others in a sample 
(and thus to the faintness of some of the weak bands, and hence their 
undetectability), the different extractability of the proteins, and 
other unknown factors. A more reasonable approach would be to compute 
a distribution of values for s based on matches of random gels with 
a given number of bands. The values of the s given here could then be 
compared to this distribution and expressed as so many standard 
deviations from this value. Even with these improved statistics the 
results could be ambiguous because of doubtful substance of the raw 
data; it is self-defeating to attempt to statistically verify a hypoth­
esis that is from the raw data manifestly false. 
The laboratory methods suffer from considerable problems. Variation 
from run to run and within a run was astonishing. I attempted to 
standardize Rf values by running mixtures of soybean variety Clark with 
each sample. But there were some problems if no sharp Clark band was in 
the vicinity of a band being measured, or if the two bands were so close 
that the weak band merged into the stronger one. And the mere measure­
ment of the bands lead to variation. Measurement of the same spectrum 
two different times resulted in variation of Rf values of j^ '0.3. This 
required measurement (manually) to within 0.2mm, but the width of the 
recorder pen itself is about 0.2mm. The same gel, measured two 
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different times, produced, through handling and stretching, another 
equal variation. The statement by Shechter and de Wet (1975)j "Electro-
phoretic variability among replicate patterns of an extract or between 
duplicate extracts was within the range of jfO.lRf." must be regarded as 
nothing more than the exercise of a fertile imagination. If they 
reproduced Rf values to +_ 0.1, why were they forced to consider 
homologous any bands which fell within 0.5 Rf, and why were their values 
taken from an average of 10 runs? 
Even if the technical problems could be overcome, a possibility 
as shown by Johnson and Hall (1965)9 questions of data interpretation 
remain. Electrophoretic homology based on similarity of Rf values 
does not show protein identity. Different proteins can migrate 
similarly, depending on different combinations of charge, size, and 
shape. And very similar proteins, perhaps differing only slightly in 
amino acid sequence, can migrate to far different positions based on 
minor differences in primary protein structure leading to profound 
charge differences and changes in tertiary or quaternary protein 
structure. With closely allied species, or when dealing with proteins 
that are conservative , these problems are minimized, but when dealing 
with plants more distantly related, or with proteins that can undergo 
structural change with impunity, the differences can be troublesome. 
Seed storage proteins can be modified with little adverse effect because 
they merely serve as storage reservoirs (Johnson and Thein 1970). 
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Studies of the trypsin inhibitor component of seed proteins in 
Glycine, particularly the soybean (Mies and Hymowitz 1973; Hymowitz 1973; 
Clark, Mies and Hymowitz 1970; Hymowitz and Hadley 1972; Singh, Wilson and 
Hadley 1969), showed that measurement of the Rf values for proteins and 
trypsin inhibitors were somewhat variable. These Rf values from the 
literature had to be adjusted to correspond with mine (Table 5-2). 
From my studies of mixtures, I can confirm Mies and Hymowitz' suspicions 
of the electrophoretic identity of the trypsin inhibitor bands Rf 79 
(77.3 by my measurements) of G. max, G. gracilis, and G. soja. Trypsin 
inhibitor bands Mies and Hymowitz (1973) measure at Rf Jk in G,. clandestina, 
G^ . tabacina. and G_. tomentella, I measure at Rf between 73.1 to 78.1, 
and I also had difficulties matching their non-trypsln inhibitor 
banding patterns with mine. 
Table 5-2. Electrophoretic bands in Glycine 
species major bands^  
G. clandestina 74*173.1], 70*[68.8] 
G. falcata 6O[6O.9], 53*[52.8], 47*149.l] 
G. tabacina 7h*[76.h], 70*[72.1], 55*[54.4] 
G. tomentella 74*[78.1], 70*[72.1], 60*[59.5], 50[51.9] 
G. wightii -type I 75*, 66*, 62*, 1+5* 
type II 72, 63*, 55*, 45* 
G. soja 97, 79*[77.3], 66[65.3], 62[6o.9] , 45E45.9] 
G. gracilis 97, 79*[77.3], 66[65.3], 62[6o.9] , 45E45.9] 
G. max 79*[77.3] 
trypsin inhibitor containing bands are asterisked; my Rf values 
for bands (bracketed) differ slightly from Mies and Hymowitz (1973). 
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D. Conclusions 
Polyacrylamide gel electrophoresis is time consuming and expensive, 
and should therefore only be used when it is likely to bring substantial 
results. Assuming that technical problems of variable Rf values can 
be resolved, there still remains the necessity for proper interpretation 
of data and selection of proper groups to be studied. In the Glycininae, 
intergeneric comparisons derived from gel studies based on presently 
available methods seem to be unrewarding. Good results were obtained 
when used for a single species complex, such as the Glycine max, G_. 
gracilis and _G. soja group. It is most helpful for its most common use: 
identification of protein/gene variants in a gene pool system. 
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VI. EPILOGUE 
A. Glycine and Associated Genera 
This study was originally intended to develop information useful 
to soybean breeders and cytogeneticists and others interested in 
broadening the available breeding base for soybeans. Hymowitz (1970) 
is currently investigating the species traditionally affiliated with 
Glycine. To avoid duplication of effort, I have elected to concentrate 
on extra-Glycine allies. 
The most recent lists of extra-Glycine relatives are by Hutchinson 
(196I+) and Hermann (1962). Hutchinson lists 19 genera in his Glycineae, 
usually included as a subtribe for soybeans and supposed allies within 
the larger tribe Phaseoleae. Hermann (1962), in a revision of Glycine, 
included three genera as immediate allies. Most of the supposed 
Glycine relatives of Hutchinson, Hermann, and others were improper 
assignments merely associated with Glycine for historical or fortuitous 
reasons. And some true Glycine allies were hiding in obscure corners 
of the large tribe Phaseoleae. Because of the necessity for a consider­
able realignment, much of this dissertation has consisted of a, defense 
of a new general generic classification for the entire tribe Phaseoleae. 
The following extracts from this dissertation contain information 
immediately pertinent to Glycine and soybeans. 
1. Historical review 
Although Linnaeus named Glycine in 1753, Bentham (l86U;l865b) 
was the first author to give rational account of the genus (Table 6-1). 
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Bentham included 11 species in Glycine. which he devided into three 
One of these sections (Leptolobium), embraces six species, and 
is mostly in Australia, southern China and associated areas. The second 
(Johnia) is from Africa and India, and the third (So.ja) consists of the 
cultivated soybean. Including its immediate wild relative. Into this 
third section Bentham improperly placed three unrelated species. 
Hermann's (1962) review was similar to Bentham's ; it is most 
valuable for cleansing the genus of improper species additions since 
Bentham's time. For the mostly Australian group, Hermann made no 
changes except for necessary species name changes (G_. sericea to 
2- canescens and G_. tomentosa to G^ . tomentella). He allied G_. petitiana, 
unknown to Bentham, with G. javanica and he separated the wild and 
cultivated soybean into two species. He justifiably removed those three 
species improperly included by Bentham, and placed them, along with 
some others, into a brace of new genera, his Paraglycine and Fseudoglycine, 
which as the names imply, Hermann thought close to Glycine. 
Verdcourt (1966; 1970a; 1971b) made four important findings; 
1) Paraglycine and Pseudoglycine are congeneric with Ophrestia, usually 
not even considered as a remote Glycine relative. 2) The type specimen 
for G^ . .lavanica, the Linnaean type on which the generic name Glycine was 
based, when examined, was found not to be a Glycine, but rather a scrappy 
specimen of Pueraria, a kudzu vine. To avoid disastrous name changes, 
advantage was taken of provision in plant nomenclature to override 
Table 6-1. Taxonomic treatments of Glycine 
Bentham (l86U; l865b) Hermann (1962) Verdcourt ( 1966 ;  1970a; 1971"b) 
section LEPTOLOBIUM 
1. G. clandestina Wendl. 
2. G. faleata Benth. 
3. 2" Latrobeana Benth. 
4. 2' sericea Benth. 
5 .  G. tabacina Benth. 
6. G. tomentosa Benth. 
subgenus LEPTOCYAMCJS (Benth.) 
F. J. Herm. 
1. G. clandestina Wendl. 
2. G. faleata Benth. 
3. G. latrobeana (Meissn.) Benth. 
U. G_. canescens F. J. Herm. 
5 .  G. tabacina (Labill.) Benth. 
6. @. tomentella Havata 
subgenus GLYCINE 
1. G. clandestina Wendl. 
2. G. falcata Benth. 
3. G. latrobeana (Meissn.) Benth. 
U. G. canescens F. J. Hermann 
5. G. tabacina (Labill.) Benth. 
6. G. tomentella Hayata 
section JOHNIA 
7. G. .javanica Linn. 
subgenus GLYCINE L. [sic] 
7 .  G. petitiana (A. Rich.) 
Schweinf. 
8. G. .javanica L. 
subgenus BRACTEATA Verde. 
7 .  G. vightii (Wight. & Am.) Verde. 
(G. sp. a) 
section SOJA 
8. G. soja Sieb. et Zucc. 
9 .  G. hedysaroides Willd. 
10. G. pentaphvlla Dalz. in 
Hook. 
11. G. Lyallli Benth. 
subgenus SOJA (Moench) F. J. 
Herm. 
9 .  G. ussuriensis Regel & Maack. 
10. G. majc (L.) Merr. 
subgenus SOJA (Moench) F. J. Hermann 
8. G^ . s0.1 a Sieb. & Zucc. 
9 .  G,. max (L.) Merr. 
(Paraglycine and Pseudoglycine) (Ophrestia) 
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strict adherence to the rules and conserve the name Glycine in its 
traditional sense. Unavoidadably, G^ . .lavanica took the new name 
G_. wightii, into which Verdcourt preferred to merge all of the African-
Indian material, and also unavoidably, subgeneric names were changed. 
3) Verdcourt (l971b) found an African species, based on two scrappy 
specimens, which is probably related to G_. wi^ htii, but because no 
flowers were available, it was not named, but designated Glycine sp. A. 
h) Verdcourt (l970a) followed Hermann in maintaining two species within 
the subgenus Soja, but found that the proper name for the wild species is 
_G. so.ia Sieb. & Zucc. instead of G^ . ussuriensis. 
2. Results from this dissertation 
1) Ophrestia is not at all related to Glycine, as previously 
thought (Verdcourt 1970a; Hermann 1962), but more kin to Tephrosia, 
which is not even in the bean tribe. Forbes (1948), indeed, created 
Ophrestia by removal of species from Tephrosia. Hermann (1962), who 
was unaware of Forbes' work, carved Pseudoglycine and Paraglycine out of 
Glycine. Verdcourt (l970a) first recognized the identity of these three 
genera and merged them as allied to Glycine (Figure 6-I). In this 
dissertation I take the position that Ophrestia is but remotely related 
to Glycine. Its affinities are probably with Tephrosia, but it is 
sufficiently distinct that I have accorded it (together with Cruddasia 
and Pseudoeriosema) subtribal rank. The justification is that the 
leaflets are often more than three, unknown among soybean relatives, 
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Forbes (1948) 
Hermann (1962) 
Verdcourt (1970a) 
ophrestia 
ophrestia 
glycine 
pseudoglycine 
paraglycine 
tephrosia 
Figure 6-1, Disposition of Ophrestia spp. by various authors. 
Species have oscillated between Tephrosia and Glycine from which they 
were removed by Hermann and Forbes and placed into segregate genera. 
Verdcourt recognized the identity of these segregate genera and 
amalgamated them. 
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except for occasional freaks, but common in Tephrosia; the seeds, 
unlike the dark granular carunculate seeds of Glycine and relatives 
are paler and have a cartilagineous strophiole; and the upper petal is 
covered with Tephrosia-like silky hairs. These plants are probably 
not really beans (members of the Phaseoleae), but are derivatives of 
Tephrosia-like plants which have developed the twining habit, and 
therefore mimic that group. It is important to remove these plants 
from consideration by soybean breeders, because some workers are 
wasting valuable research time attempting to show similarities between 
Glycine and these plants (cf. Pritchard 1972 on cytology). 
2) _G. wightii and its sibling G_. sp. A., do not belong in Glycine. 
They differ from the remainder of the genus by (Table 2-8): chromosome 
number (22 or 44 versus 40 or 80) and size; presence of the free amino 
acid canavanine in seeds; geographical distribution; number of flowers 
per node of the inflorescence; and union of the upper calyx lobes. 
_G. wightii also differs from the remainder of the genus in its electro-
phoretic banding pattern of seed storage proteins (Mies and Hymowitz 
1973) and in chromatography of flavinoids (R. I. Buzzell, Ontario 
Canada, personal communication). I have been fortunate to have seeds 
from the specimens of G. sp. A. seen by Verdcourt, and have plants 
growing from them. When the plants flower, allowing an adequate 
description, I will remove this species and _G. wightii from the genus, 
and place them in a separate genus allied to Shuteria. 
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3) The subgenus Glycine deserves attention as close kin to the 
soybean (Table 2-8), as shown by the chromosome numbers, distribution, 
and flower characters, but differs by the presence of cleistogamous 
flowers and subsequent pods. talks with Dr. Mary Tindale, an 
Australian botanist, confirm suspicions of poor species concepts in 
this subgenus. 
4) I puzzle over alternative treatments for the subgenus containing 
the soybean. Included are three forms: G^ . soja, a wild form; G_. gracilis. 
a weedy form; and G^ . max, a cultivated plant; these are perhaps better 
regarded as parts of a natural entity. G. soja differs from G. mpv in 
its delicate habit, smaller flowers, smaller dehiscent pods, and more 
commonly darker smaller seeds. G. gracilis is intermediate between 
G_. s0.1 a and G_. max, and may be a natural hybrid derivative (Hymowitz 
1970). Hermann (1962) counts two species: G_. max and G. soja; the 
weedy form is sunk under G_. max. One could follow Harlan and de Wet 
(1971) and others in recognizing but one species, £. max. I prefer to 
more accurately account for variation by recognizing three species, with 
full realization that these species are interconnected enough that some 
workers could reasonably argue for a consolidation. The real problem 
is that our taxonomy is inadequate for reflecting diversity in such 
cultivated plants; we should recognize the inherent difficulties in 
working with plants so modified at the hands of man and therefore 
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superficially appearing radically different, but which also show such 
a strong consanguinity by crossing within this primary gene pool. 
5) Close extra-Glycine allies consist of a group of Asian plants 
with hairy pods and generally black rough seeds : Sinodolichos, Nogra, 
Teyleria, and Pueraria. Of this group, Sinodolichos is particularly 
intriguing because like true Glycine, it has flowers reduced to one per 
node of the inflorescence. Unfortunately little is known of Sinodolichos 
(the genus, composed of two species, was only described six years ago); 
it is not available, for political reasons, as a living plant, and is 
represented by few preserved specimens. The rest of this group is a 
taxonomic nightmare. Order will only come about from study of the 
rich but disorganized collections at Paris. 
3. Conclusions 
direct recommendations to workers involved with gene pool 
expansion, assuming that the greatest chance for success in incorporating 
useful genetic characters through crosses is by using most closely 
related plants, is to exploit the variation in the 2- max, 2- gracilis, 
and G_. soja complex, then the subgenus Glycine', and then Sinodolichos, 
Nogra, Pueraria, Teyleria, Pseudovigna, Pseudeminia, and Eminia. 
The following plants, because their remote relationship with Glycine 
proper, should not be considered in gene pool expansion; Ophrestia, 
Pseudoeriosema, Glycine wightii, and G. sp. A. 
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B. Phaseoleae 
The classification proposed in the second chapter of this disser­
tation largely harmonizes with the cytological, anatomical, and seed 
protein data presented in later chapters. I shall elaborate after 
summarizing two other germane studies. 
Baudet (l974) described the seedling structure of 109 species in 
25 genera of Phaseoleae (Table 6-2). He believed the following 
characters to be taxonomically significant: texture of the cotyledons 
foliaceous or fleshy; stipules of the primary leaves united or distinct; 
primary leaves with or without auricles; germination epigeous or 
hypogeous; epicotyl pubescent or glabrous; stipels of the primary leaves 
present or absent. The sampling was too narrow to be definitive, but 
the findings support my revised classification. For example. Baudet 
found that Pseudovigna, Fueraria, Glycine, Teramnus, and Clitoria have 
foliaceous cotyledons in contrast to fleshy cotyledons characteristic 
of the remainder of the genera studied. Except for Clitoria, the genera 
are in the Glycininae. Possibly the foliaceous cotyledons are a good 
subtribal character for the Glycininae. All the members of the Diocleinae 
and Phaseolinae studied (except for the questionably placed Clitoria 
and Psophocarpos) have united stipules of the primary leaves, but all 
the remaining genera in other subtribes had distinct stipules; could 
this be a good subtribal character? Other interesting, but 
insufficiently sampled observations, such as the uniformly epigeous 
germination of the Glycininae as opposed to variable germination in 
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other subtribes, merit more study. 
The second study (Lackey 1977) concerns the distribution of 
the free amino acid canavanine in seeds of a wide sampling of the 
Phaseoleae (Table 6-3). Canavanine has been reported from every 
papilionoid legume tribe (sensu Taubert-l89^), except for the presumably 
primitive (Hutchinson 196k) Sophoreae. Absence of canavanine in the 
Sophoreae is regarded as primitive, the ability to synthesize the 
compound presumably appearing later in legume evolution (Birdsong, 
Alston, and Turner I96O). On the other hand, absence of canavanine 
in some species of the more advanced tribes, such as the Phaseoleae, 
is thought to be due to the loss of an ability to produce the compound 
and is regarded as a derived condition (Turner and Harborne I967). 
Loss may therefore help to define taxonomic groups. In summary, I 
found: 
1) Canavanine is usually present in the Kennediinae and Diocleinae 
and absent in the rest of the subtribes. 
2) Within the Diocleinae, one species of Pi odea and a Cleobulia 
lacked canavanine. This is assumed to be through loss of an ability 
to synthesize canavanine, but I do not know if this was a single loss 
in a common ancestor, or two independent losses. 
3) Although the Diocleinae, Kennediinae, and Phaseolinae 
represent one large natural alliance on morphological grounds, the 
first two are almost without exception distinguished from the latter 
by the presence of canavanine. 
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Table 6-2. Seedling attributes of the Phaseoleae from Baudet (197^) 
Si b 
Genera Attributes 
1 2  3 ^ 5  
CAJMINAE 
1. Caj anus D o H X o 
10. Rhynchosia D o H X o 
12. Eriosema D o H X o 
DIOCLEINAE 
19. Canavalia U x E X o 
PHASEOLINAE 
31. Psophocarpos D X H X 
Uo. Macroptilium U o E(H) X o 
Phaseolus U X E(H) x(o) x(o) 
46. Strophostyles U X E o o 
hi. Vigna subgen. Cochliansanthus U X H o X 
Vigna subgen. Ceratotropis U 0 H-E x-o o 
Vigna subgen. Vigna U o H(E) o(x) o(x) 
Vigna subgen. Plectrotropis U o H o x-o 
Vigna subgen. Haydonia U o H o x-o 
48. Voandzeia U H o 0 
50. Lab lab U X E o o 
52. Dipogon U 0 H 0 0 
53. Dolichos U o H(E) x-o o 
54. Macrotyloma U o E(H) X o 
55. Sphenostylis U o H o o 
58. Centrosema U X E(H) X X 
6o. Clitoria D o E X 
62. Neorautanenia U o H X X 
GLYCININAE 
65. Pseudovigna D o E X o 
66. Pueraria D E o 
69. Glycine D o E X o 
70. Teramnus o E X 
ERYTHRININAE 
81. Erythrina D H-E o X 
83. Mucuna D X H X X 
GENERA EXCLUDED FROM PHASEOLEAE 
Adenodolichos D o H X X 
^Genera are listed and given numbers according to Table 2-7. 
^Attribute 1= stipules of the primary leaves United or Distinct; 2= 
base of the primary leaves auriculate (x) or nonauriculate (o); 3= germ­
ination Epigeous or Hypogeous; 4= epicotyl pubescent (x) or glabrous (o); 
5= stipels of the primary leaves present (x) or absent (o). Hyphens 
separate attribute states which are equally common in a genus; parentheses 
denote less common attribute states in a genus. 
Table 6-3. Distribution of canavanine within the Phaseoleae^ 
CAJMINAE Benth. 
1. Gajanus DC. 2/2 o 
2. Atylosia W. & A. 5/35 o 
3. Dunbaria W. & A 2/15 o 
Fagelia Neck. 1/1 o 
5. Endomallus Gagnep. 1/2 o 
6. Baukea Vatke 0/1 
7. Flemingia Ait. _f. 5/30 o 
8. Chrysoscias E. Mey. 1/6 o 
9. Carissoa E. G. Baker 0/1 
10. Ehynchosia Lovir. 14/250 o 
11. Leycephyllum Piper 0/1 
12. Eriosema (DC.) G. Don. 2/130 o 
13. Paracalyx Ali 2/6 o 
DIOCLEINAE Benth. 
14. Macropsychanthus Harms 1/3 x 
15. Cymbosema Benth. 1/1 x 
16. Dioclea HBK. 6/30 x, 
IT. Luzonia Elmer 0/1 
18. Cleobulia Benth. 1/3 o 
19. Canavalia DC. 9/50 x 
20. Pachyrhizus DC. 1/6 x 
21. Camptosema Hook. & Arn. 1/12 x 
22. Cratylia Benth. 0/5 
23. Collaea DC. 2/3 x 
2k. Galactia P. Br. 8/50 x 
25. ?Calopogonium Desv. 5/8 x 
26. ?Herpyza Ch. Wright O/l 
38. Peekelia Harms O/l 
39. Dolichopsis Hassler O/l 
40. Macroptilium (Benth.) Urban 3/8 
41. Alepidocalyx Piper 0/3 
42. Minkelersia Mart. & Gal. 0/4 
43. Condylostylis Piper 0/2 
44. Ramirezella Rose 1/8 o 
45. Phaseolus L. 8/50 o 
46. Strophostyles Ell. 1/3 o 
47. Vigna Savi 25/150 ^ o 
48. Voandzeia Thouars 1/1 o 
49. Kerstingiella Harms O/l 
50. Lablab Adans l/l o 
51. Alistilus N. E. Brown 0/2 
52. Dipogon Liebn. l/l o 
53. Dolichos L. 11/60 o 
54. Macrotyloma (W.&A.) Verde. 5/24 o 
55. Sphenostylis E. Mey 3/7 o 
56. Nephrostylis Verde, l/l o 
57- Austrodolichos Verde. O/l 
58. ?Centrosema Benth. 5/45 x 
59. TPeriandra Benth. 1/7 o 
60. ?Clitoria L. 7/70 o 
61. ?Clitoriopsis Wilczek O/l 
62. ?Neorautanenia Schinz 2/3 o 
KENNEDIINAE Benth. 
27. Kennedia Vent. 9/15 % 
28. Hardenbergia Benth. 2/2 x 
29. Vandasia Domin O/l 
PHASEOLINAE Benth. 
30. TDysolobium (Benth.) Prain 2/k o 
31. ?Psophocarpos DC. 3/10 o 
32. Physostigma Balf. 2/k o 
33. Vatovaea Chiov. 1/1 o 
3^. Decorsea Viguier l/U o 
35- Spathionema Taub. 1/1 o 
36. ?Otoptera DC. 1/2 o 
37. Oxyrhynchus Brandegee 0/2 
GLYCININAE Benth. 
63. Eminia Taub. 2/5 o 
6k. Pseudeminia Verde, l/k o 
65. Pseudovigna Verde, l/l o 
66. Pueraria DC. 7/25 
67. Nogra Merr. 0/3 
68. Sinodolichos Verde. 1/2 o 
69. Glycine Willd.^ 
70. ?Teramnus P. Br. 2/8 
71. TDiphyllarium Gagnep. O/l 
72. ?Mastersia Benth. 1/2 
73. Teyleria Backer O/l 
7^. Shuteria ¥. & A. 1/15 
75. Dumasia DC. 3/8 
76. Cologania Kunth. 3/10 
77. Amphicarpa Nutt. 3/3 
^Ihis table is compiled from literature and original research. Genera are ordered according 
to the revised classification given in the text. A query preceding a generic name indicates 
doubt concerning correct subtribal placement. Numbers following genera indicate the number of 
species tested within the genus and the total number of species within the genus. Canavanine 
presence is symbolized by an x, absence by an o. 
^Mixed results for these genera were based on species as follows; Dioclea guianensis x, D. 
megacarpa x, Paraguayensis x, D_. virgata x, D. wilsonii x, D. huberi o ; Pueraria collettii x, 
P,. walichii x, 2- lob at a o,]P. mirifica o, 2- peduncular is o, 2- Phaseoloides o, 2* textilis o; 
Glycine wightii x, CL sp. A. x, G_. canescens o, 6.. clandestina o, G^. falcata o, G. gracilis o, 
G_. max o, G^. so.ja o, G_. tabacina o,CL tomentella o; Apios carnea o, A. americana o (from lit.) 
A. americana x (from present study) 
^Glycine sinensis. which has canavanine (Birdsong e;t al. I960), is a Wisteria, and is not 
applicable to this study. 
Table 6-3. (Concluded) 
OPHRESTIINAE Lackey 
78. Ophrestia H. M. L, Forbes h/l2 o 
79. Pseudoeriosema Hauman 2/6 o 
80. Cruddasia Prain 1/1 o 
ERYTHRININAE Benth. 
81. Erythrina L. IU/IO8 o 
82. Strongylodon Nogk, 1/20 x 
83. Mucuna Adans. o 
8it. Butea Willd. 0/4 
85. Apios Fab. 2/10 x/o 
86. Cochlianthus Benth. 0/2 
87. Rhodopsis Urban 0/1 
88. Neorudolphia Britton 0/1 
GENERA EXCLUDED FROM PEASEOLEAE 
Adenodolichos Harms 1/15 x 
Hesperotliamnus Brandegee 0/3 
Abrus Adans. 1/k o. 
Platycyamus Benth. 1/2 o 
Spatholobus Hassk. 1/15 x 
A previous report of canavanine in a Mucuna sp. (Birdsong et al. I960) probably is erroneous 
(cf. Rosenthal 197^). 
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It) Centrosema, already included in the Phaseolinae with some 
reservation, is the only member of that subtribe to possess canavanine. 
5) Most of the Glycininae lack canavanine, but the few species 
which have it ( Puer aria collettii, P. wallichii, Glycine wightii, G_. sp. 
A., Mastersia bakeri, and Shuteria vestita) are also peculiar on 
morphological grounds. 
Based on these studies of chromosomes, leaflet anatomy, seed 
proteins, seedling morphology, and canavanine distribution, I suggest 
the following modifications and additions to the revised classification; 
1) Desmodium of the Hedysareae perhaps comes closer to the 
Phaseoleae than previously mentioned in this text. Plants I have 
seen local to the Iowa State University campus have trifoliolate leaves 
with stipels as in most Phaseoleae, and the first foliage leaves are 
opposite. Hooked hairs are present as in some Phaseoleae genera, which 
may not indicate a direct connection between Desmodium and Phaseoleae 
genera, but it may be indicative of a common genetic background with 
a propensity towards production of hooked hairs. Perhaps Desmodium 
and allies deserve more attention as Phaseoleae relatives. 
2) Consideration of flower, seed, and pod characters indicates 
that the Diocleinae, Kennediinae, and Phaseolinae are one large natural 
alliance within which the Phaseolinae are the most distinctive subtribe. 
The unity is further suggested by the presence of stalked glands and 
relative lack of simple hairs, and the united stipules of primary leaves; 
27h 
the distinctiveness of the Phaseolinae is reflected in the absence of 
canavanine. 
3) Clitoria. Centrosema, Clitoriopsis, and Periandra form a group 
distinct from the remainder of the Phaseolinae, and should perhaps be 
given a distinct subtribe in much the same way the Ophrestiinae were. 
These four genera have hooked hairs, which I doubt really allies them 
to Phaseolus, Minkelersia, and Alepidocalyx of the Phaseolinae, but 
rather, I think the hooked hairs which differ morphologically are here 
of independent origin, and merely give independent unity to this 
Clitoria group. The presence of canavanine in Centrosema and foliaceous 
cotyledons in Clitoria is puzzling, because these characters are not 
shared by all four genera, and are absent in all other Phaseolinae. 
Clitoria has very large chromosomes and peculiar chromosome number. 
combinations, (somatic counts of l6, 22, and 2k). This may be a 
connection to some Galegeae (Wisteria and Millettia) with chromosome 
bases of 12, but at this stage of my knowledge, that is mere speculation. 
This tetrad of genera probably has allies of closer association outside 
the Phaseoleae, and a search for real allies should be extended there. 
k) Alepidocalyx, Minkelersia, and Phaseolus have in coxmnon 
identical types of hooked hairs (Figure b-l). Backchecking indicates 
extreme similarity in the lateral stigmas and highly coiled styles which 
I did not take account of at first review: I would therefore place 
these three contiguously in the classification. 
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Dr. Roger Polhill of Kew has kindly communicated to me a proposed 
revision of the Papilionoideae tribes to be discussed at Kew in 1978-
His revision for the Phaseoleae follows mine with minor modifications. 
The following genera, which I excluded from the Phaseoleae, Polhill 
places into these respective tribes: 
Spatholobus into Dalbergieae 
Abrus Abreae 
Platycyamus Tephrosieae 
Hesperothamnus Robinieae 
These dispositions seem reasonable. However, I do not agree with his 
assignment of Adenodolichos to the Cajaninae. The Adenodolichos which 
I saw had often more than three leaflets per leaf, bearded styles, and 
thick petals, particularly the alae which had terete claws, and these 
characters make me wonder if I can place the genus into the Phaseoleae. 
Inclusion in the Cajaninae is out of the question: Adenodolichos, unlike 
Cajaninae, has bracteoles, no bulbous-based or vesicular glands, and 
possesses canavanine. Nor is there any other convenient place to put 
Adenodolichos in the Phaseolinae. I reiterate that its closest relation­
ships may be outside the Phaseoleae. 
Much work needs to be done in the Phaseolinae. The preliminary 
studies of Fearing (1959) and Verdcourt (l970c;1970d) heralded the 
usefulness of pollen studies for the Phaseolinae. A more complete 
pollen study is underway for the 1978 Kew meeting. Dr. Maréchal of 
Gembloux, Belgium, is making a taximetric analysis of the Phaseolus-
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Vigna complex, but I do not know the scope of the investigation. A 
review of the American species in the complex is a desideratum as it 
is almost impossible to attach proper names to these plants. 
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